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Keep your eye 
on the 


For success in sports, 

keep your eye on the ball. 

For success in Tomorrow’s 

higher speed industry, keep 
your eye on the Ball Bearing! 


More than 300 million New Depar- 
ture Ball Bearings are at work in this 


war—but that’s just the beginning... 


For entirely new conceptions of machine 
power and speed have been born, ren- 
dering much machinery obsolete and 
proving repeatedly, that the Bal/ Bearing 
has more of the characteristics indis- 
pensable to higher speeds, heavier loads 


and maximum rigidity. 


There is no substitute for Ball Bearings 
and no substitute for the technical ex- 
perience and creative engineering that 


go into New Departure Ball Bearings. 


So... keep your eye on the Ball 

Bearing ... the New Departure 

Ball Bearing. That’s keeping 
your eye on Tomorrow! 


Ask for your copy of ‘““‘Why 


Anti-Friction Bearings ?”’ 


nothing rolls like a ball 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS ° BRISTOL, 
CONNECTICUT © Sales Offices: DETROIT, CHICAGO, LOS ANGELES 





LUBRICATION ENGINEERING 


Take time 
now to tind 


out about 
Standard 


\ 


@ CODED @ 
LUBRICATION 


+ 


LUBRICATION ENGINEERING... LUBRICATION ENGINEERING. .. 


lt will help you cut mainte- 
nance and lubricating costs 
when reconverting. 


STANDARD Coded Lubrication Service is the sim- 
plest method known for getting the right lubricant 
in all the vight places. With it, you are assured of 
better lubrication, and maximum life and produc- 
tion from your equipment. 
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The following three steps illustrate 
just how simple it is to install: 


sé? ! Each lubricant 


used in your plant 
is assigned a number. 
These numbers are re- 
corded on a lubrication 
chart —this is the only 
record-making that is 
ever needed — and copies 
are kept in the oil room, 
purchasing department 

files, or wherever else they may be useful. 


The lubricant in 

each storage con- 
tainer — barrel, drum, or 
dispenser — is identified 
by the number assigned 
to it. Numbered decals, 
in two color combina- 
tions, are used for this 
purpose—another exam- 
ple of the simplicity of 
the system. 


All points lubri- 
cated inyour plant 
arealsomarkedwith 
a numbered decal 
indicating what lu- 

















bricant is to be used, 





and where it is 
needed. 


This booklet gives acomplete 
description. Write for a 
copy, or better still, have a 
Standard Oil Industrial 
Service Representative call 
and discuss this system with 
the men in charge of your 
lubrication. Call the local 
Standard Oil Company 
(Indiana) office, or write 910 South Michigan Ave- 
nue, Chicago 80, Illinois, for the Engineer nearest 
you —or for a copy of the booklet. 


Buy more War Bonds 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 
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TO THE AVIATION INDUSTRY 





Changes come fast in the aviation industry. New ideas 
replace old, and make new problems in heat transfer. For 
more than a quarter century, Young engineers have work- 
ed with aircraft engineers, solving new problems as they 
came ... developing oil coolers, coolant radiators, super- 
charger intercoolers, cabin heaters and temperature regulat- 
ing systems, That’s why Young stands ready now with the 
experience and manufacturing facilities to design and pro- 
duce special or standard heat transfer units for every need. 








HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers © Gas, Gasoline, Diesel Engine Cooling Radiators @ 
Intercoolers @ Heat Exchangers @ Engine Jacket Water Coolers @ Unit Heaters 
© Convectors @ Condensers © Evaporators @ Air Conditioning Units @ Heating 
and Cooling Coils @ A Complete Line of Aircraft Heat Transfer Equipment. 
YOUNG RADIATOR CO., Dept. 215-C Racine, Wis., U. S. A. 
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Veteran of the World’s Toughest Proving Ground 


Hydrovac was created by Bendix to provide the 
simplest, most advanced and trouble free power 
braking unit ever devised—and billions of miles 
of service have proved that it lives up to its 
maker’s plans. It is the best proved, the fastest 
selling and most widely used power braking unit 
on the market today. 


Hydrovac design is simplicity itself—consisting 
of a vacuum power cylinder, a control valve and 
a hydraulic cylinder. It is a complete power 


braking system combined into one sealed com- 
pact unit. 


Installation is easy, too, as Hydrovac can be 
mounted anywhere on the chassis and requires 
only three simple connections by tubing—no 
levers or links. 


See your Bendix B-K dealer or write direct for 
the detailed story of this greatest power braking 
improvement—available now to qualified civilian 
users of trucks, tractors and buses. 
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The Price of Freedom 


By H. W. Prentis, Jr. 


T THE stage between apathy and dependency, men’ always turn in fear to eco- 
A nomic and political panaceas. New conditions, it is claimed, require new 
remedies. Usually so-called new remedies are not new at all. Compulsory 
planned economy, for example, was tried by the Chinese some three millenniums 
ago, and by the Romans in the early centuries of the Christian era. It was applied 
in Germany, Italy and Russia long before the present war broke out. Yet it is 
being vigorously advocated today as a solution of our economic problems in the 
United States. 

We desire neither a “monopoly business-dominated State” nor a “democratic 
State which dominates industry and science.” We want no State domination 
whatever except in the sense of State umpiring and regulation of business to 
insure fair play. For State control—compulsory planning of our economic life 
by the State—means the ultimate destruction of our political freedom and all 
our hard-won civil and religious liberties. Many humanitarian thinkers ignore 
that point completely; yet the lessons of history all point in exactly that direction. 

Under compulsory national economic planning in Germany before the war, was 
there freedom of the press? Was there freedom of suffrage in Italy? Did the 
farmer preserve his freedom in Russia? What happens to labor unions under 
planned economy? Is academic freedom permitted? How about freedom of 
worship? Well, then, can we not apply compulsory planning to a part of our 
economy and leave the rest to private business? Stalin says no, and so does 
Douglas Miller in his famous book about Hitler. That is the record. “Power 
over a man’s support is power over his will,” the Federalist Papers sagely observed. 
Yet I venture to predict that if we ever do lose our freedom in America it will be 
because of public ignorance of the perils involved in outright government plan- 
ning and control of our economic life. All of which again demonstrates that the 
price of freedom is a deep understanding of the basic principles of self-govern- 
ment and recognition of the fact that “eternal vigilance is the price of liberty.” 

Pericles observed 2400 years ago that “The secret of liberty is courage”; not 
food, not comfort, not money, but just plain old-fashioned fortitude of body, mind 
and soul. In thinking about the Four Freedoms that we hear so much of these 
days, I have often wondered what the reaction of the Pilgrim Fathers would 
have been the day they landed on the rocky, barren coast at Plymouth if Gov- 
ernor Carver had said: Those of you who seek primarily freedom from want, 
come ashore. Not a man would have stirred. Again suppose he had said: Those 
of you who seek primarily freedom from fear in this wilderness full of savages, 
come ashore. Not a man would have left the ship. But, thank God, impending 
privation and fear did not daunt those sturdy pioneers. They had known at first- 
hand what political, intellectual and spiritual tyranny meant, and they were will- 

(Turn to page 78, please) 
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two broaching operations on operating 
rod handle: right side, finger bar tip, 
and spot on tube section (right-hand 
ram) and 9/16” radius and form (left- 
hand ram). 


CINCINNATI No. 5-42 Duplex Vertical 
Hydro-Broach Machine. Brief description 
of these productive and dependable ma- 
chines may be found in Sweet's catalog 
file. Complete data may be obtained by 
writing for specification catalog, M-894-2. 


ui 

HYDRAULIC POWER FROM MACHIN| 
OPERATES FIXTURES 

sulting in Several Advantages 





Left-hand fixture and drawing of the 


Right-hand fixt d i f th 
part, showing surfaces broached. 7 ane Cite a8 Hastay 6 ae 


part, showing surfaces broached. 


Hydraulically powered machines like the CINCINNATI Hydro-Broach have a poted 
tial source of power which may be tapped for external work in conjunction wil 
operation of the machine. Taking advantage of this characteristic, CINCINNA 
Engineers developed the hydraulic fixtures shown on the No. 5-54 Duplex Hyde 
Broach (above), for two broaching operations on rifle parts. 


This type of equipment, the very latest for modern production methods, offe 
these important advantages: (1) Easy to clamp and unclamp; hydraulic powé 
does the work. (2) Safer for the operator; provision for interrupted clampisl 
action. (3) Safer for the machine and inserts; operating cycle cannot start ut 
part is fully and properly clamped. (4) Power is available from the machiot 
(5) Minimum wear. 


This is another example of advanced thinking by CINCINNATI Application Engi 
neers and their logical selection and development of fixtures, inserts, and machin 
to solve a specific machining problem. Let them work with you on your surfac 
finishing operations. Send blueprint of part, along with material specifications 
production requirements, sequence of operations, etc. 





CINCINNATI 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES... SURFACE BROACHING MACHINES... CUTTER SHARPENING MACH!’ 
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By George Romney 


Managing Director 
Automotive Council for War Production 








ANPOWER has been the major limiting factor 
M on war output since early 1943. Since that 
period there have been many investigations of 
different aspects of the problem, but they have been of 
little or no value. 

Collective bargaining for workers is an established 
process in this industry. The real issues affecting 
war production in automotive plants arise largely from 
the effort being made by union representatives to 
usurp the functions, responsibility, and authority of 
management. 

Before the war few strikes and work stoppages 
d. involved cases of discipline of worker, job or plant 
——— productivity. Today these are the principle causes of 

strikes and work stoppages in the automotive industry. 
: 










On top of that, strikes and stoppages are five times as 
numerous as in prewar years. 

The union policy has been—and still is—to prose- 
Hydn cute any grievance, manufactured or otherwise. Gov- 

ernment policy, and for the most part Government 
agencies, support the unions with the result that some 
s, offed workers and union representatives have developed the 
C powd attitude, “Labor can do no wrong.” Government agen- 
ampia| cies, as well as management, have experienced the 

caustic, vituperative criticism and smear by labor rep- 
resentatives when they disagree with the opinions and 
desires of those representatives. 

The standing of management with workers in the 
nn Engg automotive industry and the general public had been 
maching SO weakened by these smear campaigns of union repre- 
surfacq Sentatives that immediately following Pearl Harbor 
‘cation 22 effort was made on the part of the union leaders 


This article is excerpted from a report prepared by Mr. 
Romney expressing the views of the automobile industry on 
utilization of manpower and presented to the Senate War In- 


a eenns Committee, commonly known as the Mead Com- 
mittee. 
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Manpower Limits the 
Automotive Industry’s Output 






to obtain joint control with management of all produc- 
tion in the entire automotive industry. Even though 
the Office of Production Management created a joint 
management-labor committee to advise the Govern- 
ment on production programs for the automotive 
industry, union representatives were not satisfied with 
this advisory capacity. They demanded instead that 
the committee be given authority to control produc- 


‘ tion in the industry. When this demand was rejected, 


the committee became inactive. 

Union representatives discontinued open charges of 
“speed up,” but continued their unpublicized efforts 
to muscle in on management’s responsibility and au- 
thority. As production worker inefficiencies resulting 
largely from the union’s early “speed up” charges be- 
came apparent, union representatives resumed their 
public smear campaigns to undermine confidence in 
management. They now publicly charged manage- 
ment with indifference toward such inefficiencies and 
developed new and misleading catch words, such as 
“labor hoarding,” for smearing management. 

It is not our view that this effort to take over man- 
agement responsibilities is the sole cause of manpower 
problems, nor do we believe that restoration of power 
to discipline is a panacea for the problem. We are 
conscious, however, that if some existing conditions 
could be remedied, the industry could have produced 
even a greater volume of war goods or.an equivalent 
amount with less manpower than we had to use in 
order to get the job done. 

In keeping with its determination to do its utmost 
in expediting war production, the automotive industry 
began to study all aspects of the manpower situation 
early in 1943. At that time, a survey was made to 
determine the viewpoint of workers in a representative 
group of plants. The survey established these facts: 

1. Most workers wanted to do more work; 

2. Most workers wanted better discipline in the 
plants; 

3. Workers were poorly informed on wartime prob- 
lems which affect their individual jobs. 

(Turn to page 74, please) 





0 THE sorrow of designers, these are days of 
material shortages. A tiny door bumper, a seal the 
size of an aspirin tablet, or an insulating cap may 
be as difficult to obtain as a vital drive gear. Changes 
of material require much more effort than the simple 
substitution of names, and so many changes have 
been required recently that it often seems as though 
there are,no permanent specifications. There is an 
increasing tendency to regard as temporary fill-ins 
many materials which will be permanent, valuable ad- 
ditions to the designer’s resources. 

This situation is clearly illustrated by difficulties in 
the field of resilient molded parts. Since the war be- 
gan, rubber and synthetic rubber have been substi- 
tuted for each other in kaleidoscopic succession. But, 
in the midst of these changes an entirely different type 
of material has appeared on the scene—Vinylite elas- 
tomeric plastics. The Bay Manufacturing Division 
has used these resilient plastics on a variety of tough 
jobs where plastics had never been used. Their per- 
formance was such that they can be expected to be- 
come the standard choice for hundreds of other prod- 
ucts. Today, the supply of Vinylite plastics is defi- 
nitely limited, since they were placed on allocation 
long before Pearl Harbor and are strictly rationed. 


Fig. 2—Elastomeric plastic grommets. 


Elastic 


Fig. 1-a—Distributor cap nipples molded from 


Vinylite elastomeric plastic. 


Fig. 1-b—Results of a test on three 
nipples exposed to concentrated ozone 
for six hours, the plastic nipple‘ (lejt) 
coming through perfectly. The natutal 
rubber and synthetic rubber nipples are 
at the right and center, respectively, 


However, their unique proper- 
ties are so essential to many 
industrial molded goods that cer- 
tain grades have been made 
available for this production. 

The available grades are based 
on vinyl chloride-acetate, a 
chemical combination yielding 
one of the most versatile plas- 
tic groups. It can be produced 
in rigid or elastomeric form, as 
sheets, sheeting, film, monofilaments, extrusion com- 
pounds, surface coating compounds, and injection- and 
compression-molding compounds. 

Table I summarizes the properties of the molding 
compounds. Though the largest portion of Vinylite 
plastics is being used for vital insulation of wire and 
cable, these molding compounds have been tested thor- 
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Plasties—Today and Tomorrow 


oughly, and our table does not record their excellent 
resistance to age and the erosive-corrosive action of 
chemicals and oils—properties of prime importance. 
An outstanding advantage of these plastic materials 
is the speed with which they can be fabricated. More 
than 100 small pieces can be injection molded per 
minute. Large pieces decrease the production rate, 
but all operating cycles are short and speed is the rule. 





Fig. 3—Valve caps are now molded in a choice of 
colors. 


Materials come from the producers, ready to use, with- 
out compounding or special treatment. As Vinylite 
molding compounds are thermoplastic, products are 
practically complete when molded. Once the gates 
and sprues are trimmed, they’re ready for shipment. 
Further, there is no waste, as gates, 
sprues, and overflow can be re-fed to the 
hopper. All of these factors tend to re- 
duce the cost of operation. Even today, 
before the advantages of full-scale produc- 
tion have been realized, many articles 
molded in vinyl plastics cost less than did 
their rubber counterparts before the war program. 

Finally, elastomeric plastics can be produced in a 
Widespread range of brilliant, permanent colors. 
This permits the color matching of a plastic part to 
its metal mate and vastly improves the appearance of 
such products as bumpers, grommets, seals, and con- 
hectors. At the present time, black is used almost ex- 
tlusively, but a few high-gloss colored items and some 
transparent articles are being produced. 

Among products improved by elastomeric plastic 
application are nipples for automotive distributor caps 
(Fig. 1-a). These nipples act as insulators where 
the electrical wiring ties into the distributor termi- 


March 1, 1945 


By J. P. Kelso 


Bay Manufacturing Div., 
Electric Auto-Lite Co. . 


nals. Formerly, for civilian automobiles, they were 
usually made from compression-molded rubber com- 
pounds which required periodic replacement. Electric 
current discharged through atmosphere creates ozone, 
and distributor cap nipples receive the full impact of 
this destructive force. 

At the start of war, the trend swung from rubber 
to compression-molded, rigid plastic materials. But 
these nipples were subject to dimensional dis- 
tortion, and resultant apertures permitted 
accumulation of oil and dirt, with electrical 
discharge and grounding of wires soon fol- 
lowing. So a search for a more satisfactory 
material was started. Among those investi- 
gated were synthetic rubber and Vinylite 
elastomeric compounds, both of which would 
grip the head firmly and so prevent the pas- 
sage of dirt and moisture. 

The real test of a distributor cap nipple’s 
suitability—besides elasticity and insulation 
—is its resistance to ozone. Fig. 1-b shows 
the result of a test in which nipples made 
of different materials were subjected to 
highly concentrated ozone for 6 hours. The 
test was run at room temperature, and the 
nipples kept under tension as in actual ser- 
vice. Obviously, the natural rubber nipple 
(at right) is completely useless. The syn~ 
thetic rubber nipple (center) is cracked— 
its efficiency as an insulator seriously af- 
fected. The nipple made of elastomeric plas- 
tic (left) is still unimpaired. Such tests, run by the 
automotive manufacturers themselves, indicate that 
the elastomeric plastic nipple will soon be much more 
widely specified as standard. 

Another example of standard parts produced in 
vinyl plastics consists of the 
many grommets used in ma- 
chinery generally. Fig. 2 
shows a few stock sizes but 
is only an indication of the 
varieties that can be pro- 
duced. The outer diameter, 
the inner diameter, and the thickness can be varied 
by sixteenths of an inch to meet practically any re- 
quirement. Here again Vinylite elastomeric plastics 
have taken over a job performed by natural rubber, 
this time a job where a high degree of resistance to 
abrasion, fatigue, aging, water, chemicals, and oil is 
a prerequisite to serviceability and long life. 

Today, tire valve caps of elastomeric plastic are re- 
placing the metal caps which were so often conspicuous 
by their absence. A successful valve cap must do two 
things: first, hold air without leakage; second, cling 
to the valve stem despite dirt, water, oil, and wear. 
Vinyl chloride-acetate caps started as an experiment 
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TABLE I—tTypes and Grades of Vinylite Elastomeric Plastics 


Note: The hardness values and low-temperature classifications in this table are included in these specificatioiis for 
purposes of classification only and are not specific requirements to be met. 
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| Durometer Low-Temperature 
Grade Hardness: Classification® 
90+10 N 
90+10 N 
80+10 N 
70+10 F 
60+10 F 
70+10 F 
70+10 FF 
70+10 
Seen) YT fi 4 ts 








a Tentative Method of Test for Identation of Rubber by 


1944 Book of ASTM Standards, Part III. 

bA low-temperature classification of FF indicates that the material does not fail at —57 C. (—70 F), a classi- 
fication of F indicates that the material does not fail at —40 C (—40 F), and a classification of N indicates that the 
material fails at —40 C (—40 F) when tested in accordance with the Tentative Method of Test for Low-Temperature 


Brittleness of Rubber and Rubber-like Materials (ASTM Designation: 


II. 


Means of the Durometer (ASTM Designation: D 676), 


D 736), 1944 Book of ASTM Standards, Part 
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Type | Type ll Type Ill 
Types and Grades Grade 1 Grade 2 | Grade 4 Grade 5 | Grade 6 Grade 7 Grade 8 Grade 9 Grade 10 
Specific gravity, (77/77 F) max. 1.29 1.26 1.24 1.22 1.19 1.22 1.21 1.45 1.40 
\min. 1.24 1.22 1.19 1.17 1.15 1.17 1.15 1.41 1.36 
Tensile strength, min., psi. ‘| 3000 «=| ~~ 2600 4800 =| ©1400 1000 1400 1400 1000 1000 
Elongation at rupture, min., per cent.............| 250 300 330 360 360 330 330 250 250 
Stiffnesé, max., psi (at +77 F)... fmax.| 5500 | 2300 | 1000 600 400 750 800 900 600 
\min. 2300 1000 600 400 250 300 350 700 450 
(at —40 F). ~~ 500,000 | 350,000 | 250,000 170,000 60,000 130,000 40,000 130,000 90,000 
(at —70 F). 550,000 500; 000 450,000 400;.000 300, 000 300,000 100,000 400,000 360,000 
Tear resistance, min., Ib. per in..... 500°  400~—Ct«s|:«Ct«éD 200 100 200 170 190 170 
Brittle temperature, max., (deg Fahr.). ... eer “a Pe mae —36 —65 —80 —20 —20 
Wate eet , Max., per cen ent ‘asin dee ee ee ay nl 
ggnin pluo ectutle matter fete . 0.30 0.40 0.50 0.60 0.70 0.80 1.00 0.50 0.90 
le matter loss... 0.10 0:12 0.15 0.18 0.20 0.25 0.25 0.10 0.20 
ar ymq ae ame, a a in. per sec. De J 2 asc te er 
Ly 020 in. ’ 0.3 0.4 0.5 0.6 0.7 0.6 0.6 0.35 0.35 
O:040 in: thick: b b b 0.1 0.2 0.3 0.3 0.15 0.25 
Weight loss on heating (72 hr. at 180 F) max., oa ae ee 7 
aes iene scien peor 1.5 1.7 1.9 2.2 2.4 2.4 2.8 0.55 0.65 
increase in stiffness at 77 F after ar heating, max. 
per cent. 30 30 30 30 30 35 40 30 30 
Inerease in } ag temperature after heating., i. eo a 
max., deg Fahr.. . tne bdddchsadscvasives 7 4 4 4 4 4 10 12 5 5 
Dielectric strength (short-time test), min. volts | hey 
Cage encuircsectonmenmcndnand 400 400 400 400 400 300 150 400 350 
Thermal stability, max., mg. per g............... 2 2 2 2 2 2 2 2 2 



































a See Section 6 of ASTM Specifications D 742 for methods of testing. 


b Self-extinguishing. 


but proved to be so efficient, so practical, that mil- 
lions are being made today. Fig. 3 shows them as 
small, threadless objects producible in a range of col- 


ors. 


When forced onto the valve stems—which are 


threaded—these elastomeric caps automatically thread 


themselves. 


Once applied, they become a seal against 


extraneous substances that might seep into the stems, 


causing air to escape and damaging the tires. 


In one 


test, a valve stem was loosened to permit leakage, and 
a plastic cap applied, holding so well that the air did 
not escape from the inner tube in spite of the fact 


that the car was driven for several days. 


plied, caps may be screwed on and off at will. 
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Once ap- 


Even smaller are the tiny molded units shown in 
Fig 4. They are seals for the holes in distributor 
caps. When automotive vehicles are shipped overseas, 
these vent holes must be sealed against moisture and 
other elements which might attack the working parts 
of the distributor. These small plastic seals are 
pushed halfway through the vents, resilient shoulders 
at top and bottom holding them in place. When the 
vehicle reaches its destination, the plugs are pulled 
and the distributor is ready for action. 

Gasoline tank vibration dampers (Fig. 5) are an- 
other example of improvement by the use of plastics. 
These dampers fit the necks of gasoline tank filler 
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pipes, at points where they run through the car bodies, 
cushioning shock and eliminating rattles as the parts 
vibrate. Under stringent testing, these dampers have 
proved their capacity of resistance to the effect of 
gasoline, oils, 
sunlight, and 
water. After the 
war these parts 
will be color- 
produced to 
match the car 
body and so re- 
move a discord- 
ant note present 
in today’s de- 
sign. 

Another im- 
portant group of 
products affect- 
ed by these 
elastomeric plas- 
tics include vari- 
ous types of 
bumpers, one 
of which is an 
elevator door 
shock absorber. 
It includes a molded insert to hold the screw which at- 
taches it to the door. Its function is to soften the re- 
peated shock of door closing, and it must stand up un- 
der the shock for lengthy periods without appreciable 
wear. The piece shown at the bottom of Fig. 6 is a 
bumper for the rear door ledge of auto- 
mobiles. A molded thread permits screw- 
ing this bumper into the body for secure 
connection. A small force-fit bumper 
has been designed to stop both noise and 
wear of truck hoods as they rattle against 
the frame of the car. The design of this 
unit prevents it from working free and 
so being lost, yet its stem may be com- 
pressed for easy removal. The flat 
bumper at the top of Fig. 6 is for truck- 
cab doors. In each of these products the 


Fig. 6—Top: A flat shock absorber 
for truck cab doors. Bottom: A bumper 
for the rear door ledge of automobiles. 
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ett, 4” 





Fig. 5—Gasoline tank vibration dampers. Postwar dampers. 
will be made in matching color. 





Fig. 4—Tiny seals that keep 

sea spray and dirt from enter- 

* ing distributor cap vents while 

automotive vehicles voyage to 
the war zones. 


resistance of Vinylite 
plastics to oxidation is 
as important as their re- 
sistance to sunlight, 
water, and oil. 

This summary of 
present-day applications 
by the Bay Manufacturing Division is a small indica- 
tion of the important role elastomeric plastic ma- 
terials will play in the postwar picture. Plastics 
make available, for the first time, products that are 
easily formed, 
long - lived, re- 
sistant to abra- 
sion, sunlight, 
moisture, and 
chemicals— 
which may be 
produced in a 
wide variety of 
attractive col- 
ors. Designers 
are discovering 
that Vinylite 
plastics are not 
pinch - hitters, 
but full-time en- 
during ma- 
terials that 
should be speci- 
fied wherever 
their unique 
properties are 
of benefit. 

The presentation of the accompanying photographs 
has been made to show the wide range of sizes and 
shapes of which this versatile material is capable and 
to augment the data given by the author in the fore- 
going article-—Ed. 




















production features 





© TRACE the beginnings of the Fairfield Mfg. Co. 
of Lafayette, Ind., you have to go back to 1919 
when the organization was founded for the manu- 
facture of differentials, bevel and spur gears. It has 
come along remarkably since then, being recognized 
as one of the principal sources of gearing for buses, 
trucks, tractors, and a variety of industrial equipment. 












This isthe 103rd |” » 
in the series of monthly Satie . ear 


Moreover, with the passage of time the range of 
products has increased so that, among other items, 
the company is producing splined shafts, worm shafts, 
worm and wheel sets, straight bevel sets, spiral bevel 
sets, helical spur gears, internal gears, hypoid gear 
sets, cluster gears, Zerol gear sets, and the Fellows 
type herringbone gears. 

It is estimated that in the course of a year the 
company routes over its production lines upwards of 
2500 different kinds of items. This variability of 
product combined with the use of steels, ranging from 
plain carbon, NE types, and the entire series of alloy 
gear steels, poses a major problem of flexibility. It 
will be recognized that this is a common attribute of 
all important parts producers serving the widespread 
automotive industry. At Fairfield, flexibility has be- 
come a practical philosophy in engineering thinking 
and in the development of production techniques. 


(Above) One of the new Cincinnati 
Filmatic grinders in the finish-grinding 
department, 


(Left) An enormous 50-ton American 
Broach vertical broaching machine is 
employed for the broaching of plain and 
splined gear bores. Other bores are 
broached in LaPointe horizontal broach- 
ing machines in the same department. 
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Over a period of years the art of gear making has 
progressed from simple concepts to a level of scien- 
tific development based upon specialized engineering 


knowledge. Today the practical solution to any spe- 
cific gear problem can be uncovered by cooperative 
effort of the user and the producer. 
Latest step in this process of con- 
stant improvement is the adoption 
of photoelastic studies in the design 
of gears and in the development of 
gear form. This has borne fruit in 
improved life and freedom from 
service failures, in production econ- 
omy and in improved efficiency of 
gear sets. 

Metallurgical development goes 
hand-in-hand with engineering prog- 


Gear shaving is a basic operation 
on many Fairfield gears. This is 
an intimate view of the latest and 
one of the largest of the gear fin- 
ishers made by the Michigan Tool 
Co. A smaller, rotary cutter type 
gear shaver made by Michigan Tool 
also is found in this department. 
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Some of the Barber-Colman hob- 

bing machines, including the latest 

type heavy duty hydraulic equip- 
ment. ) 


ress. Manned by competent spe- 
cialists the metallurgical department 
has complete control of materials 
and their treatment. This control 
begins at the source—the steel mill 
—extends to forging practice and 
culminates in the sampling inspec- 
tion of every lot of steel that enters 
the plant. The magnitude of the 
metallurgical problem may be visual- 
ized when one considers the range 
of materials normally employed— 
from plain carbon steels through the 
entire series of alloy gear steels— 
still further complicated by the sub- 
stitutions imposed by the exigencies 
of the war. Since each individual 
part requires specialized heat treat- 
ment, it is not uncommon to find that some parts carry 
as many as nine different specification sheets to cover 
the range of substitutions. 

In keeping with the current trend in the automotive 
industry, the criterion of hardenability has been recog- 
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OPERATION AND EQUIPMENT 


Center both ends—Lathe. 

Rough turn shank. Leave heat symbols on front face; finish 
turn shank and stamp heat symbols on back of gear; rough turn 
angles—Fay automatic lathe. 

Drill, bore & counterbore holes & face front end to first turn 
size. Chuck on shank—Jones & Lamson turret lathe. 

Harden (to relieve machining strains)—Mahr furnace. 

Degrease—Detrex Degreaser. 

Clean—Pangborn sandbliast. 

Draw all over—Homo draw oven. 

Clean—Pangborn sandbliast. 

Soft grind front edge of teeth. Locate on back of gear—Blanch- 
ard surface grinder. 

Soft grind bore. True up from hub; soft grind counterbore. 
Locate in bore—Heald internal grinder. 

Soft grind head bearing & shoulder & restamp if necessary. 
Use 2-piece round arbor; soft grind shank bearing. Use 2-piece 
round arbor; soft grind thread diameter—Norton external grinder. 

Finish turn angles—Lodge & Shipley Duomatic lathe. 

Finish face front of gear & chamfer. Use fixture—Jones & 


Factory Routing—Straight Bevel Gear 


Degrease before copperplate—Detrex degreaser. 

Copperplate—Copper tank. 

Carburize—slow cool—Homo carb. 

Harden—Surface Combustion atmosphere rotary. 

Degrease after hardening—Detrex degreaser. 

Draw partial in lead—Led pot. 

Draw all over—Homo draw oven. 

Clean—Pangborn sandblast. 

Inspect tooth and surface hardness—Rockwell. 

Grind spot for checking core hardness as indicated on print— 
Grinding stand. 

Inspect core hardness—Rockwell. 

Break corner of bore hub end. Use hand scraper—Lathe. 

Grind large bearing to first hard grind size (use special arbor 
that locates in pitch line)—Norton external grinder. 

Counterbore 2.750 diam. at 10 deg (use fixture)—Monarch lathe. 

Grind counterbore (use fixture); grind bore. Locate on large 
bearing—Heald internal grinder. 

Grind head bearing to final size (use 2-piece arbor); grind 
center bearing (use 2-piece arbor); grind thread diameter (use 
2-piece arbor); grind end bearing (use 2-piece arbor)—Norton 
external grinder. 





Lamson turret lathe. 
Rough teeth—Gould & Eberhardt Rougher. 
Finish teeth—12 in. Gleason finisher. 
Burr and stamp; inspect—Bench. 







Cut threads—Hanson Whitney thread mill. 
Inspect and mate in sets—Bench. 
Magnetic particle inspection—Magnafiux. 
Test and wire in sets—Test room. 























(Right) A section in the heat treating 
department which operates under the 
watchful eyes of the metallurgical 
laboratory. At the left is the Surface 
Combustion radiant tube fired rotary 
hearth hardening furnace with atmo- 
sphere control. In the background are 
some of the Gleason quenching ma- 
chines found here. In the foreground 
is the agitated solution quenching tank. 


(Below) Close-up of large Detrex de- 
greasing machine used for cleaning all 
parts in the heat treating department. 
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nized and is being studied for application. One of the latest 
studies in which the engineers and’ metallurgists are en- 
gaged is the utilization of the art of shot-peening for the 
development of maximum fatigue properties. 

Consider now the manufacturing setup. Flexibility is 
paramount owing to the wide range of product and the allied 
problem of relatively short runs. These considerations have 
been translated in two broad principles—first, the use of 
universal types of machinery; and second, the establishment 
of a departmental flow of operations as contrasted with 
straight-line production. 

Although most of the gears and shafts are produced from 
forged blanks many of the parts, and small differential gears 
in particular, are produced from bar stock. Initial opera- 
tions on most gear blanks are the drilling and broaching of 
the bore to provide the starting point for all succeeding Op- 
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erations. Broaching is done ‘on LaPointe horizon- 
tal broaching machines or on a large American 
vertical broach. These handle the broaching of 
plain bores and splined bores. Most of the turning 
is done on batteries of Fay automatics and on Lodge 
& Shipley Duomatics. This equipment is arranged 
in separate departments, beginning with automatic 
screw machines, drill presses, broaching machines, 
then the Fay automatics and the Duomatics. 

Noteworthy wrinkle in machine shop practice is 
the manner of handling pinion shaft blanks. Each 
forging, regardless of size, is provided with a deep 
hexagon impression at the gear blank end. This is 
then used for driving in the lathe setup. This 
simple device is effective in solving the ever present 
problem of work-holding and work driving, there- 
by aiding production economy. 

The next general classification of activity is that 
of gear cutting. One enormous section contains a 































(Left) One of the many rows of Fellows gear 
shavers of various types and sizes found in the 
Fairfield plant. 


(Below) American Wheelabrator unit in the 
heat treating department prepares forged blanks 
for the machine shop after annealing by 
shot-blasting. 








Factory Routing—Straight Bevel Pinion 


OPERATION AND EQUIPMENT 


Rough turn complete and ream hole and stamp heat symbol 


letters—4/4 National-Acme Gridley automatic. 
Break corner of bore cut off end—Lathe. 
Harden (to relieve machining strains)—Mahr furnace. 
Degrease—Detrex degreaser. 
Draw all over—Homo draw oven. 
Clean—Pangborn sandblast. 


Broach round hole; broach square hole, clean broach on every 


piece—LaPointe Broach. 


Soft grind front edge of teeth square with square hole—Norton 


external grinder. 


Soft grind back to clean up & restamp heat symbol if necessary 


—Blanchard surface grinder. 
Burr square hole back side—Bench. 


Inspect blanks & corners of square for runout on back—Bench. 
Finish turn angles; face front side & hold length of bore 2 cuts 


—Lodge & Shipley Duomatic lathe. 
Burr square hole front side—Bench. 


Form % in. radius on back angle and polish—Lodge & Shipley 


Duomatic lathe. 



















Mill 1/16 in. chamfer front end of square hole—Milwaukee mill. 
Inspect blank—Bench. 
Rough teeth—Gould & Eberhardt rougher. 
Finish teeth— 12 in. Gleason finisher. 
File four corners of teeth and stamp; inspect—Bench. 
Degrease prior to copper plating—Detrex Degreaser. 
Copperplate entire gear except teeth—Copper tank. 
Carburize—slow cool—Homo Carb Furnace. 
Harden—Surface Combustion atmosphere rotary. 
Degrease—Detrex Degreaser. 
Draw all over—Homo draw oven. 
Clean—Pangborn sandblast. 
Inspect tooth and surface hardness—Rockwell. 
Grind spot for checking core hardness as indicated on print— 
Grinding stand. 
Inspect core hardness—Rockwell. 
Burnish square hole—American push broach. 
Inspect and mate in sets—Bench. 
Magnetic particle inspect—Magnaflux. 
Wire in sets—Test room. 
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Factory Routing—Differential Case—TI'wo Speed Rear Axle 


OPERATION AND EQUIPMENT 


Drill and countersink tapped holes—Natco and 2-spindle. 


Tap holes—Avey drill press. 


Tumblast—American Wheelabrator Tumblast. 

Paint case all over. 

Rough turn OD—Sidney lathe. 

Rough and finish inside diameter—Potter & Johnston automatic. 


Rough drill (4) 15g & drill (4) 23/32 holes; drill (4) 3 13/32 & face 
bottom; core drill 123/32 & ream 1.751 holes; chamfer 1.751 & 
0.747 holes & chamfer counterbore—-Barnes Drill Co. drill press. 


Cut two oil grooves—Cincinnati drill. 


Burr complete—Bench. 


Face end of lugs and turn 8% diam.—Fay automatic. 


Grind end of lugs—Blanchard surface grinder. 
Grind radius—Landis radius grinder. Inspect: 
Drill and ream spider holes—Garvin Lathe. plate—Bench. 


Polish gear seat—Gear seater. 
Press four pins into case—American press. 
assemble complete with internal parts and clutch 








































(Above) Another 
view in the finish- 
grinding depart- 
ment —a large 
Heald No.172 Size- 
Matic internal 
grinder used for 
finish- grinding 
bores of large 
gears. 


(Center) Heart of the gear manufactur- 
ing process is this well-equipped gear 
laboratory. It includes a full comple- 
ment of gear checking equipment and 
other gages and instruments, 


(Right) Product of engineering research 

is this photoelastic study of an experi- 

mental gear set under load. Note the 

distribution of stress and the fracture in 
the gear tooth. 
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battery of some 52 Gleason generators 
of various types including hypoid gear 
generators and the latest models of the 
Formate generators for rough- and 
finish-cutting. This department handles 
the gamut of spiral bevel gear sets. 

Spur gears, helical gears, cluster 

gears, and splined shafts receive spe- 
cialized treatment. The larger gears of 
this type are cut in one operation on 
new single-spindle G & E machines, hav- 
ing a range from 24 to 48 in. in diameter. 
Small spur gears and splined shafts are 
processed in a large Barber-Colman de- 
partment, containing a battery of the 
latest Type D hydraulic gear hobbers and 
Type A hobbers. 

Most spur and helical gears produced 
on Fellows gear shapers, G & E 
or Barber-Colman hobbers are 
shaved in Michigan Tool rotary 
cutter machines. This setup in- 
cludes one of the latest and larg- 
est Michigan Tool shaving ma- 
chines capable of handling gears 
up to 24 in. in diameter. 

A large Fellows gear shaper de- 
partment is fitted with the latest 
(Turn to page 50, please) 
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gear (Above) Curtiss Ascender XP-55, a pusher plane equipped 
f the with an Allison 1275-hp engine, is one of several fighter 
and types developed experimentally by aircraft companies for 
. the Army Air Forces for study purposes. Others are 
indles shown on this page. Wings in combination with vertical 
. tail surfaces are at the rear and the elevators at the front 
aaa of the XP-55 
Spe- 
irs of (Below) This twin-boomed, pusher type modified flying 
n on bomb, the Bell XP-54, has an electric elevator to get in 
and out of the cockpit. The bottom of. the cockpit is 
, hay- hinged and the pilot’s seat is raised and lowered elecri- 
neter. cally. Wing slots are provided for cooling the in-line 
Lycoming engine. The plane is made mostly of magne- 
S are olume 
n de- : 
f the 
's and 


duced (Above) powered by two Conti- 
nental engines, the McDonnel XP- 
& E |67 is a long range interceptor- 
. are |fghter designed with a wing-type 
otary fuselage 
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(Left) General Motors XP-75 is 
powered by a high output Allison 
engine and twin counter - rotating 


propellers. 











(Right) Bell’s XP-77, an all-wood 
fighter, has a wing span of 27.5 ft 
tnd is 22.9 ft long. The engine is 
an in-line Ranger V-770 
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Swedish Motor Vehicle 


Kxpanding for Postwar 


- 


Volvo introduces New Passenger Car 


As a step toward the completion of post- 


and Truck Model at Stockholm Show war plans formulated throughout 1944, 
the Aktiebolaget Volvo of Goteborg, 


principal automobile manufacturer in 
HE neutral kingdom of Sweden, the only country Scandinavia, has decided to increase the company’s 
which has maintained the production of civilian capital stock from Kr. 25,000,000 ($5,952,380) to 
automobiles throughout the war, is not overlook- Kr. °37,500,000 ($8,928,560), according to a report 
ing the possibilities this unique position presents in from the American consul in Goteborg. 
regard to increasing thé output of automotive equip- New models and an expanded production beginning 
ment for the postwar domestic and export market. immediately are part of the Volvo company’s plans |. 


to corner the Swedish domestic market before the 
American assembly plants in that country can again 
begin to operate. Before the war Sweden was one of 
the: best customers of the United States, having im- 
* ported nearly $1314 million of automotive equipment 
from here in 1938. 

Volvo automobiles, trucks, buses and other motor 
vehicles are assembled in the principal plant at Gote- 
borg from parts and sub-assemblies manufactured by 
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(Above )—Chassis for TLV 141 four ton truck. 


(Top Left)—Strut rods and a torque bar, all 

rubber seated, control the rear axle in relation 

to the body. Spiral springs give soft frictionless 
springing. 


The self-supporting body, without a frame is 
shown in illustrations A B C at left, A showing 
the two beams extending from the dash, which 
carries the front end of the body. In B and € 
is seen how the closed shaft for the drive shaft 
constitutes a powerful backbone which is com 
nected with the walls and floor by a deep 
crossbeam. 
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several factories located in different parts of Sweden. Many 
of these factories are Volvo subsidiaries, but, in addition, some 
27 sub-contractors are also under contract to Volvo. 

In 1939 the Volvo company had planned a yearly production 
program of 9000 vehicles, but because of the war actual produc- 


tion was only 7305 vehicles. In 1940 the program was enlarged - 


to an annual production of 12,000 vehicles, consisting of 6000 
passenger cars and 6000 trucks and buses. In connection with 
the increase of the capital stock, the production schedule has 
been advanced to an annual output of 20,000 vehicles, consisting 
of 8000 small and 2000 large passenger cars, 8000 trucks and 
buses, and 2000 tractors. 

To carry out this program expansions and changes at the com- 
pany’s subsidiary plants and 
other connections will be neces- 
Sary. The greatest expansion 
will be made at the Skovde plant, 
where the engines are manufac- 


(Above )—Exterior view Vol- 
vo PV 444, 


(Left)—Motor unit and front 

wheel suspension constitute 

together with front frame 

members an easily assembled 
unit. 


(Below)—Open hood on PV 
444 showing front hinge ar- 
rangement. 





Volvo’s Comparison of the PV 444 with Passenger Cars of 
the Same Class in the Peacetime European Market 











tured, and at Koping, where Opel Olympia Ford Prefect 
th ‘ (German General Fiat (British Ford aay 
e gear boxes are made. Only PV 444 = Motors subsidiary) 508C subsidiary) KDF. 
Insignificant changes will be Tota length, in.. 158 157 156 158 
necessary at the assembly plant Holgi no 3 4 a e1 
: , - eelbase, in... .... 102 96 95 
* Goteborg. Certain subcon hatte. BI 3 as 45 50 A 
j j = —frear..... 51 49 48 
ractors will have to increase Semin 4 cyl. 4 cyl. 4 cyl.* 4 cyl.t 4 cyl.t 
their production if the new pro- Bore and stroke, in... . . 2.95 by 3.15 3.15 by 2.91 2.68 by 2.95 2.50 by 3.64 2.75 by 2. 
: E Piston displacement, cu. in... 36 91 67 71 60 
gram is to be realized. Max. hp atrpm............ 43 @ 4000 43 @ 3600 32 @ 4000 34 @ 4000 24 @ 3600 
Price crowns... 4800 3555 3950 3575 200 
In 1939, the record year for Price, dollars. 1120 845 940 852 
hew registration of motor ve- * valve-in-head t valve on the side 
(Turn to page 56. please) 
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Aleohol-Water 


By A. T. Colwell 


Vice President; 


R. E. Cummings 


Valve Engineer; and 


D. E. Anderson 


Consulting Engineer; 
Thompson Products, Inc. 


is an old practice, in which interest has been re- 

vived by its recent successful use on aircraft 
engines. It has made possible remarkable bursts of 
power during take-off and in flight, and the value of 
coolant injection—particularly in supercharged en- 
gines—has been fully proved. 

Recent tests have indicated that the injection of 
alcohol or of alcohol-water in many cases gives better 
results than water injection. While alcohol is some- 
what more effective than alcohol-water, the latter is 
less expensive and quite satisfactory. Coolant injec- 
tion is not intended to replace good anti-knock quality 
in the fuel, but to supplement it, and thus make pos- 
sible superior performance. The effects of alcohol- 
water when injected into the engine are not fully un- 
derstood, but are believed to depend on both the high 
latent heat of vaporization of the coolants, and on their 
specific heat. It has been common practice to use rich 
mixtures for their cooling effect, but these are uneco- 
nomical. . 

Either ethyl, methyl or isopropyl . alcohol can 
be used. Alcohol has a heat content of 12,000 Btu per 
lb, and also supplies some oxygen, in respect to both 
of which it is a useful addition to the fuel charge. 
Alcohol, moreover, is soluble in water in all propor- 
tions, and it appreciably lowers the freezing point, a 
50 per cent solution having a freezing point of minus 
25 F. Engine deposits are much softer and more 
easily removed when coolants are injected, and under 
conditions of full-load operation over long periods, the 
engines remain remarkably clean. 

The effectiveness of an internal coolant would be ex- 
pected to be dependent on its latent heat of vaporiza- 
tion. Water has a latent heat of 970 Btu per lb, methyl 
alcohol of 473, ethyl alcohol of 367, a 50 per cent 
alcohol-water solution of 675, and gasoline of 135 to 
150. It is not conclusive, however, that latent heat of 
vaporization is the only factor involved. é 

When used as a motor fuel, alcohol has an octane 
rating of 90-100, but it seems to have a higher knock- 


trae of water into internal combustion engines 


This article is based on the paper, “Alcohol-Water Injection”, 
which was presented by Messrs. Colwell, Cummings and Ander- 
son at the 1945 War Engineering-Annual Meeting of the Society 
of Automotive Engineers and SAE Section meetings. 
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.requirements of engines are decreased. 


Injection 


for Spark Ignition Engines 


suppressing value when used as a blending agent. 
Most of our work has been with special blends of vari- 
ous alcohols, injected with the mixture, but only when 
required by the engine. Results indicate that the 
burning characteristics of the charge are altered, the 
rate of pressure rise and the peak pressure being re- 
duced, and the indicator diagram is “fattened.” Water 
will reduce the rate of pressure rise and the peak 
pressure, but will not “fatten” the diagram materially. 

At the higher engine speeds, because of the reduced 
volumetric efficiency and the higher turbulence, octane 
Detonation 
and shock are most pronounced at and near the speed 


_ at which the maximum torque is developed, and coolant 


injection is needed most within this speed range. 
Beyond this speed range the supply of injected coolant 
can be reduced, or entirely cut off. In truck service, 
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Fig. 1. Engine performance with various in- 
ternal coolants or supplementary fluids 
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Fig. 2. Engine performance with water, alcohol 
and a 50-per cent alcohol solution used as in- 
ternal coolants 


however, it may be found advisable to continue coolant 
injection into the higher speed range, to prevent pre- 
ignition under severe operating conditions. 
Alcohol-water injection allows the use of a lower 
octane fuel than that normally required by the engine; 
alternately, it allows the octane requirement of the 
engine to be raised, for greater economy and per- 
formance. Aircraft fighter pilots have reported 
smoother engine performance with alcohol-water in- 
jection. There has been some apprehension that water 
injection might cause corrosion, but in this connection 
it must be remembered that one gallon of water re- 
sults from the combustion of every gallon of gasoline 
burned, so that water vapor is already present in the 
cylinder. Moreover, alcohol-water is injected only 
while the engine is hot and therefore should be com- 
pletely vaporized, in which condition it does not pro- 
mote corrosion. Higher compression ratios ordinarily 
require the addition of weight to the lower part of the 
engine. Shock control by coolant injection may permit 
of increasing the compression ratio without adding 


Such weight. 


Relative Effectiveness of Alcohol and Water 

A series of tests was carried out on a six-cylinder 
217-cu in. passenger car engine with a 6.5 compres- 
sion ratio, to determine the relative effectiveness of 
Water and alcohol solutions of different strengths, 
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from the standpoints of power and economy. Fuel of 
64 octane rating was used, and the results, which are 
plotted in Fig. 1, show that a 50 per cent solution is 
best, particularly when the present price of alcohol is 
taken into account. With this coolant, the percentage 
of alcohol in the fuel mixture (excluding the water) 
varied from 5.5 per cent at 2800 rpm to 9 per cent at 
800 rpm, and the maximum brake thermal efficiency - 
was 24.4 per cent. With water injection the brake 
thermal efficiency is lower than with alcohol or alcohol 
solutions, but this would not necessarily be true for 
all engines. It is higher, however, than without any 
internal coolant. 

After these tests had indicated that a 50 per cent 
alcohol solution gave optimum results, further tests 
were carried out on a 318-cu in. heavy-duty truck en- 
gine of 7.25 compression ratio, with 69.8 octane gaso- 
line, to ascertain the relative merits of three internal 
cooling media—water, alcohol, and the 50 per cent 
solution. The torque curves in Fig. 2 show that alco- 
hol injection results in the highest torque, injection 
of 50 per cent solution in next-to-highest, followed by 
water injection and operation without internal ccolant, 
in the order named. There is not much difference 
in brake thermal efficiencies with water and with alco- 
hol-water respectively, but at 1200 rpm the engine 
torque is 9 lb-ft (3.5 per cent) greater with alcohol- 
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Fig. 3. Effect of alcohol-water injection on the 
power and efficiency of an engine operating on 
high-octane gasoline 
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Fig. 4. Alcohol-water requirements of two pas- 
senger-car engines 


water injection. The spark advance required was 
practically the same with water as with alcohol-water, 
but for the same degree of detonation-suppression, 
roughly 50 per cent more water than water-alcohol 
had to be injected. If alcohol alone is injected the 
torque is increased by as much as 13 per cent, but 
the brake thermal efficiency is lowered one per cent 
point. 

Fig. 3 shows what can be accomplished with alcohol- 
water injection in the way of increasing output and effi- 
ciency. A 318-cu in. truck engine with two compres- 
sion ratios, 6.45 and 7.25, was used. It was operated 
on gasoline of 79.5 ASTM octane rating, this fuel being 
chosen because it is the general belief that postwar 
standard grade gasolines will be of approximately this 
quality. The full-line curves represent the best per- 
formance with the low compression ratio, the dotted 
curves the performance with the high compression 
ratio, a lean carburetor setting, and alcohol-water in- 
jection. Coolant injection increased the maximum 
torque from 254 to 265 lb-ft. The brake thermal effi- 
ciency was increased from 25.15 to 27.25 per cent. 
With alcohol-water injection, more spark advance was 
required at low speeds, indicating a lower rate of pres- 
sure rise. The amount of internal coolant required 
was 25.5 per cent at 800 and 16 per cent at 2800 rpm. 
This comparison indicates that alcohol-water injection 
has advantages also in combination with higher octane 
fuels, particularly if the compression ratio is high. 

Fig. 4 shows the alcohol-water requirements of two 
popular passenger-car engines when operated on 64- 
octane gasoline. One six-cylinder L-head passenger- 
car engine with 6.5 compression ratio was tested 
successively with gasoline of 64, 72 and 76-octane rat- 
ing. While it gave practically the same power at top 
speed with all three fuels, within the speed range of 
maximum torque (1000-2000 rpm) the brake thermai 
efficiency was materially higher with 76-octane than 
with 64-octane fuel, from which it may be concluded 
that this engine requires a fuel of at least 76 octane 
if coolant injection is not used. The curves of Fig. 4 
also indicate what would be the proper flow rates of 
an automatic injection device or a dual-fluid car- 
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buretor. It will be noted that the flow rate reaches a 
maximum about the middle of the engine speed range, 
and then drops rapidly as the speed increases further, 

That the practice of cooling the engine internally 
by enriching the fuel mixture is uneconomical is 
brought out by Fig. 5. The engine had a compression 
ratio of 7.25 and was run on 79.5-octane gasoline. The 
full-line curves relate to the enriched mixture and the 
dotted curves to the normal mixture. The propor- 
tional enrichment was 17 per cent at 800, 26.5 at 
1600, and 20.7 at 2800 rpm. It will be seen that 
whereas with the normal mixture the brake thermal 
efficiency reaches a maximum of about 27 per cent, 
with the enriched mixture it does not go above 215 
per cent. 

The curves of Fig. 6 are plotted from results ob- 
tained when testing an engine with 7.25 compression 
ratio with 79.8-octane gasoline without, and with 69.8- 
octane gasoline with alcohol-water injection, and are 
intended to bring out the value of alcohol-water injec- 
tion in terms of equivalent octane numbers. The 
standard carburetor setting was used with both fuels. 
As far as power is concerned, the curves show that 
aleohol-water injection combined with the use of the 
low-octane fuel will improve the performance of the 
fuel the same as an increase of 10 octane numbers, 
if the quantity of coolant injected varies between 21.5 
per cent at 1200 rpm and 10 per cent at 2800 rpm. 


COMPRESSION RATIO 7.25:1 


79.5 OCTANE GASOLINE 
POWER JET .054 (RICH) 


—=——— 795 OCTANE GASOLINE 
POWER JET .047 (ST'D) 


F ig. 5. Effect of richening mixture for cooling 
purposes on the fuel consumption and brake 
thermal efficiency 
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Fig. 6. Comparison of engine performance en 

low-octane gasoline with alcohol-water injection 

with performance on high-octane gasoline with- 
out coolant injection 


The brake thermal efficiency is lower for the low-octane 
fuel, which is due to the fact that the mixture is too 
tich when alcohol is drawn in with the gasoline. 

Fig. 7 is a cross section of an alcohol-water injector 
recently developed. It consists of the body casting 
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Fig. 7. Cross section of injector 
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20, the cast cover 19, the diaphragm assembly 12, 
springs 9 and 10 forming part of this assembly, float 1 
of doughnut type, and the metering pin 15, which is 
actuated by the diaphragm. The diaphragm also acts 
as a gasket between the body and cover. 

As the engine power is reduced and the manifold 
vacuum increases in consequence, the diaphragm is 
pulled upward and takes the metering pin with it, 
which in turn decreases the orifice area. During the 
first 30 per cent of diaphragm travel, only spring 9 
is active. To meet engine requirements, the first part 
of the flow curve must show an increase in flow rate, 
but a diminishing rate of increase. The flow rate 


. depends on the manifold vacuum, the spring rate, and 


the orifice area. Manifold vacuum increases from a 
few inches of water to 25 in. of mercury, and the 
change in vacuum in combination with the pressures 








Fig. 8. Injector mounted on flange 


of springs 9 and 10 positions the metering valve so 
that the desired flow rate is obtained. Spring 10 be- 
comes active only after the diaphragm has moved 
through 30 per cent of its range; it increases the 
spring rate, thereby decreasing the flow rate as engine 
power is reduced, and finally valve 16 contacts its seat 
and shuts off the flow completely. When engine power 
is increased the various events follow one another in 
the reverse order. 

The interior of the injector body communicates with 
the manifold through the inclined passage 21, which 
terminates on the face of the mounting flange. The 
coolant, after passing through the metering orifice, 
flows through passages 22, which communicate with 
nozzles in the mixture tubes shown in Fig. 8. A simple 
nozzle with a single central orifice proved most effi- 
cient. Fig. 8 shows the injector mounted on a flange, 
which is placed between the carburetor and intake- 
manifold flanges. A typical passenger-car installation 
is shown in Fig. 9. 

The above description covers installations on exist- 
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Fig. 9. Typical installation on passenger car 


ing vehicles. In the future it may prove practical to 
incorporate the injector into the carburetor design. 
The coolant tank can be installed either above or be- 
low the carburetor, depending on space available. If 
it is above the carburetor, the coolant will flow to the 
latter by gravity, and no pump is required. If it is 
mounted below the carburetor level, as will probably 
be necessary where considerable quantities of coolant 
must be carried, a pump will be required, and might 
well be combined with the fuel pump. Fig. 10 is a 
schematic drawing of a truck installation, showing 
the alcohol-water tank mounted adjacent to the fuel 
tank. Actual service experience indicates that the 
capacity of the coolant tank need not exceed 10 per 
cent of that of the fuel tank. The coolant pump should 
produce the same pressure as the fuel pump, but have 
a much smaller capacity. 

All metals and other materials that are contacted 
by the alcohol solution should be non-magnetic and 
non-corrosive. Dissimilar metals preferably should 
not contact. All non-metallic materials should be im- 
pervious to the alcohol solution, and swelling, shrink- 
age or change of more than 10 per cent in the 
durometer reading cannot be tolerated. General ex- 
perience has been that water suitable for drinking is 
satisfactory for use with this device. However, in a 
few cases a slime formed which interfered with the 
proper functioning of the apparatus. This trouble in 
every case was completely elimimated by the use of 
distilled water. 

In an analysis of costs, the price of gasoline was 
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arbitrarily set at 20 cents per gallon for the 79.5. 
octane grade and at 17 cents for the 69.8-octane grade, 
The analysis bears on the maximum price of alcohol 
per gallon which would justify alcohol-water injec- 
tion with the object of obtaining thé same perform- 
ance with 69.5-octane (17-cent) fuel as can be obtained 
with 79.5-octane (20-cent) fuel without coolant in- 
jection. Since coolant is injected only part of the 
time, the result naturally varies with the fraction of 
the total time during which the alcohol-water is being 
injected. It was found that if the engine operates 
at full load only 10 per cent of the time, the alcohol 
might cost as high as $2.00 per gallon; 40 per cent 
of the time, 74 cents; 70 per cent of the time, 56 cents, 
and all the time, 50 cents. An incidental advantage 
of coolant injection is that it permits of a more favor- 
able spark timing. It is common practice to retard 
the spark to prevent detonation under heavy load. 
When this is done, the spark is automatically re- 
tarded also at part load, which affects the economy of 
operation adversely. 

Of interest are the conclusions of an aircraft en- 
gine builder who ran a test to determine whether 87- 
octane gasoline with water injected in proper quanti- 
ties could be used during engine production tests to 
conserve 100-octane gasoline. Some conclusions reached 
were as follows: 


1. Engines can be operated satisfactorily up to and including 
take-off conditions on 87-octane gasoline provided water is 
added to the induction charge. 


2. The amount of water necessary to suppress detonation is 
approximately 20 per cent to-30 per cent of the total liquid 
charge (fuel plus water by weight). 


3. Without water addition, the engine can be run up to approxi- 
mately 40 in. Hg manifold pressure on 87 octane gasoline with- 
out experiencing detonation in low supercharger gear (beyond 
this point it is necessary to enrich the mixture or add water 
to prevent excessive temperatures). 


4. The general characteristic of adding water to the charge is to 
increase the power with constant manifold pressure. If the 
power is kept constant, the required manifold pressure de- 
creases. This condition is believed to be brought about by the 
water reducing the charge temperatures, thereby increasing 
the volumetric efficiency. 


5. A check on the effect of water addition using 100-octane gaso- 
line was first investigated. Power was checked with 100 octane 
gasoline at three conditions of high-output performance and 
then the same checks were made adding water through the 
carburetor elbow ahead of the supercharger. An amount of 
water equal approximately to 20 per cent of the total liquid 
charge (fuel plus water by weight) was added. The effect of 
the water in each case was to increase the power output at 
contant manifold pressures. 
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Fig. 10. Schematic drawing of alcohol-water in- 
jector installation on a truck 
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Hydro-Kinetic Torque Converter 


By M. W. Bourdon 


Special Correspondent of 
AUTOMOTIVE and AVIATION 
INDUSTRIES in Great Britain 


DDRESSING the British Institution of Mechanical 
Engineers in 1935, Prof. F. C. Lea expressed 
the opinion that the problem of combining an 

hydraulic clutch with an infinite-ratio gear was prac- 
tically insolvable. Three years later, in August, 1938, 
in a paper read before the British Association for the 
Advancement of Science, Professor Lea retracted his 
earlier statement, and said that tests of a certain 
example of hydro-kinetic torque converter had con- 
vinced him that the problem had been satisfactorily 
solved and that within the range of torque variations 
requisite in cars, trucks and buses the device func- 
tioned effectively as a clutch and variable speed gear. 
The torque converter referred to has been further 
developed since it caused Professor Lea to retract 
the opinion he expressed in 1935 and is now known 
a the Brockhouse Turbo Transmitter, for the Brock- 
house organization, which combines a large number 
of British engineering concerns, has acquired the 
Manufacturing rights for one of the companies it con- 
trols. Particulars of this device recently released in 


England have been accompanied by an announcement 
that it is being installed on a number of new Crossley 
buses ordered by the Manchester Corporation Trans- 
Port Department after prolonged test of an example 
It is said also to 


Under normal service conditions. 
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for M otor Vehicles 


have been under test since 1938 in a 27-hp (100 max. 
bhp) Humber car covering 63,000 miles, and since 1939 
in a Ford V8 with a mileage of 50,000. It has also 
been installed and tested in various trucks, light and 
heavy. 

As made hitherto, the Turbo Transmitter gives a 
maximum of 3.8 times engine torque with the output 
shaft stalled, full throttle and an engine speed of 2000 
rpm; but a slightly modified later design has given a 
ratio of 4.2 to 1. As and when the output shaft is 
released and its speed increases, the torque steadily 
decreases until the speed of the shaft and that of the 
engine coincide; the output torque is then the same 
as the input (i. e., that of the engine) and the. ratio 
is 1 tol. 

As indicated in accompanying illustration—an ex- 
ploded view of the main units arranged in order of 
assembly—the device comprises (1) a rotary vane 
pump carried on an extension of the engine flywheel, 
(2) a two-stage turbine rotor coupled to the output 
shaft and (3) a reaction member located between the 
outlet side of the first-stage turbine blading and the 
inlet side of the second-stage turbine blading. All the 
units mentioned are enclosed in an oil-tight casing 
formed by the front and rear halves of the hollow 
flywheel. ; 

The pump element consists of a ring of inclined 
vanes in the rear half of the casing; and here it may 
be emphasized that the precise shape of the blades 

. (Turn to page 90, please) 
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A= of powerful drills with alumi- 
num housings has been placed on 
the market by The Aro Equipment 
Corp., Bryan, Ohio. The drills can be 
equipped with 3/16-in., %4-in. or 5/16- 
in. Jacobs chucks. Model 109 and 
Model 1010 operate at 2500 rpm. 

The models 1013 and 1014 are 4000 
rpm for aircraft work and other jobs 





Model 109 Aro drill 


that require high speed and sustained 
torque. All tools have perfect balance 
and are built for 24-hr-a-day pro- 
duction. 

Features of these drills include one- 
piece aluminum housing, built-in oilers, 
four-bladed rotors, hardened and 
ground cylinders and four-ball bearing 
construction. Gears and gear cages are 
precision cut and ground for perfect 
alignment. 

Standard equipment includes 3/16-in. 
or %-in. Jacobs Chuck, and 8 ft of 
%-in. hose and fittings. A 5/16-in. 
chuck is available at slight extra cost. 
A %-in. chuck is the largest used with 
models 1010 and 1014, which are fur- 
nished complete with chuck guard. 


A. WOODORTH COMPANY, Detroit, 

* Mich., introduces to the industrial 
field a new clamping jig, the “Cone- 
Lok,” which is constructed to utilize the 
braking power of perfectly mated male 
and female cones. It has a minimum of 
wearing parts and may be assembled 
or dismantled in a very few moments 
with no special skill or tools required. 
The “Cone-Lok” can be converted from 
right to left hand operation in 2 min, 
using no additional parts. 

All moving parts operate in an oil 
bath, and exclusive Woodworth design 
keeps chips and cutting oils from con- 
tact with any of the internal parts. 

Three styles are being manufactured 
at present—the three-post, the “up 
clamp” type and the “bridge” type. The 
three-post type may be used for most 
applications found in general machine 
shop work. The up-clamp type is espe- 
cially used where depth of counterbore 
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or drilled holes must be held to close 
tolerances. 

The bridge type is necessary wher- 
ever large heavy operations must be 
performed such as on manifolds, cylin- 
der heads, etc. A special “jack-lock” 
fixture clamp is also available. 


ALDES KOH-I-NOOR, INC., Long 

Island City, N. Y., has brought out 
the Waldes Truarc internal grooving 
tool which can be used in any drilling 
or reaming machine operated automati- 
cally or by hand. A vernier thimble 
controls the diameter of the groove, 
and scratching or marring is prevented 
by a ball bearing housing which holds 


Waldes Truarc in- 
ternal grooving 
tool 





the pilot bushing. An adjustment is 
provided for spacing recess from either 
the top or bottom of hole. Cutters are 
available for cutting multiple grooves 
of any desired widths in one operation. 





Sciaky welder 
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A™ type of automatic welding 
known as “Lincolnweld,” a process 
which is said to be simpler, faster anj 
more economical in operation than any 
known existing process of automatic 
are welding, has just been announced 


Lincolnweld unit of the motor 
driven tractor type 


by The Lincoln Electric 
Cleveland, Ohio. 

The process is designed for use with 
direct current, utilizing a bare metal- 
lic electrode which is fed through a 
granular flux deposited on the joint to 
be welded. Sufficient flux is applied to 
completely blanket the are and the mol- 
ten metal; the unfused flux is then re- 
claimed for further use. 

Extremely high current densities are 
used. For example, a %-in. diameter 
electrode may carry as much as 650 
amp. This produces greater penetra- 
tion and permits smaller cross section 
of weld metal with resulting saving in 
cost and reduced warpage and dis- 
tortion. 


Company, 


CIAKY BROS., Chicago, IIll., have ap- 

plied a new “three-phase” principle 
in the construction of several of their 
new machines for spotwelding steel in 
heavy gages. All three phases of the 
a-c line current are rectified to direct 
current and supplied to the welding 
transformer through a system of re- 
versing ignitron tubes. These tubes al- 
low the current to pass through the 
center-tapped primary of the trans- 
former, first in one direction and then 
in the other. Thus the induced welding 
current in the secondary is a continu- 
ous alternating impulse of low fre- 
quency—said to be of ideal wave shape 
and magnitude. 

The principle has been effectively ap- 
plied to seam welders for aluminum, 
heavy duty projection and_ flash 
welders. 


(Fl ontinvous production is obtained on 
this No. 1-A Roto-Matic milling 
machine made by Davis and Thompson 
Co., Milwaukee, Wis. It is designed for 

















the rough and finish milling of the 
mounting face of a water pump body. 
Pieces gare placed in the 12-station fix- 
ture as the drum passes the loading 
(Turn to page 85, please) 
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Cooling Hood for 


turbine section of a turbosupercharger, a hood 

developed by W. A. Clegern, power plant design 
specialist at the Consolidated Vultee Aircraft Corp., 
is reported to improve engine and airplane perform- 
ance. Details of this new device are shown on this page. 
The cooling of the turbine wheels of turbosuper- 
chargers has always posed a knotty problem for power 
plant engineers, because the wheels had to be rotated 
by exhaust gases whose initial temperatures ranged 
from approximately 1600 to 1800 F. Clegern’s hood 
is claimed to solve this problem by providing a cooling 
cap of the radiation type on the under side of the tur- 
bine wheel. Moreover, it provides a duct which con- 
ducts the exhaust gases from the buckets or vanes of 
the turbine wheel to the open air so as to create a jet— 
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Turbosuperch arger 


thus eliminating exhaust drag and increasing the speed 
of the airplane. 

In addition to its cooling cap, the Clegern hood com- 
prises outer and inner tubular elements. The outer 
element serves to expel exhaust gases, while the inner 
element conveys cooling air from the cap through the 
hood. This arrangement causes the exhaust gases to 
create suction within the central tube, forcing the cool- 
ing air to circulate more rapidly in the vicinity of the 
turbine wheel. 

Because of its cooling action, the new hood serves 
efficiently as an exhaust flame damper. Its contours 
are aerodynamically clean, its weight is unusually 
light, and its construction is such that it can be readily 
attached to any standard turbosupercharger. 


Exploded, cutaway and cross- 
sectional views of the new 
type turbo-hood. 


A—Sectional view 


B—Hood attached to B-22 turbo 
outer shell and turbo cut 
away 











C—Cut away view 
1—Upper pan—cooling cap 





2—Lower pan—cooling cap 
3—-Cooling air intake 
4—Inner shell 

5—Inner shell support 


6—Support band — inner 
shell 


7—Sealing ring 
8—Attachment collar 
9—Outer shell 


10—Support band — outer 
shell 


11—Exhaust nozzle 
12—Turbine impeller 
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New 


Air Position Indicator 
Announced by Bendix 


A revolutionary air position indicator 
which gives continuous readings of lati- 
tude and longitude has been announced 
by Bendix Aviation Corporation. This 
air position indicator automatically per- 
forms all of its computing, calculating 
and indicating functions within a single 
self-contained device, about the size of 
a quart milk bottle, mounted on the in- 
strument panel. The device is‘said to 
make calculations which ordinarily 
would require a navigator to work for 
hours with charts, basic navigational 
reference books, star-sighting sextants, 
a chronometer, parallel rules and di- 
viders, to calculate the position of his 
airplane in flight. 


Two separate indicating counters, 


Bendix air position indicator 


set in an instrument panel compass 
dial, show degrees of longitude and 
latitude and give the aerial navigator 
an exact and continuous reading of his 
position, it is stated. This same dial 
also gives the navigator a continuous 
record of nautical air miles flown and 
indicates the correct compass heading 
of the plane. 

From these readings, plus a check 
of the driftmeter, the navigator can 
pinpoint his position immediately on 
the map. The driftmeter supplies the 
navigator with information he needs 
to correct for error due to wind drift. 


Electric Motor Valve 


General Controls Co., Glendale, Cal.,: 


offers an electric-motor-operated shut- 
off valve, designated as the AV-16 
series, for fuel, hydraulic and lubricat- 
ing oil systems. 

This new motor valve offers several 
desirable features. It is light weight 
and compact, provides high flows at 
low pressure drops and low current 
consumption when energized. 

The valve is provided with an explo- 
sion-proof motor and switch cover, 


- 


standard Army-Navy or terminal-type 
electrical. connections, and tube or 
flange fluid connections %-in. to 3-in. 
I.P.S. 


Tool for Dimpling 
Hard Sheet Metals 


A tool for dimpling hard and brittle 
sheet metals such as Reynolds 301-T, 
Alcoa 75-ST and the new lightweight 
magnesium alloys is a recent develop- 


Martin spin-dimpler 


ment of The Glenn L. Martin Co., Bal- 
timore, Md. It is being made available 
by Topflight Tool Co., Towson, Md. 
The actual spin dimpler consists 
mainly of four parts—a female die, 
similar to that used with a pressure 
pad dimpler, into which the metal is 
spun, a male spinning tool, a trimmer 


Series AV-16 shut-off valve 


cutting edge to remove any metg| 
which is extruded upward during th 
forming of the dimple, and a pressuy 
pad assembly for holding the sheet j 
place during dimpling. The spinnin 
tool, itself, has several projection 
which are rounded off to eliminate ma. 
chining of the metal from the inside of 
the dimple. 

In operation, the spin dimpler js 
adaptable to any drill press capable of 
supplying 1500 rpm rotation. Exagt 
centering of the dimple is assured by 
a tip on the spinning tool exactly fit. 
ting the inside diameter of the rivet 
hole. 


Self-Aligning Fastener 


A lightweight, self-aligning, spring. 
loc fastener of unique design has been 
developed by The Glenn L. Martin Con- 
pany, Baltimore, Md., and will soon be 
made generally available. Known as 
the Carlso, the new fastener was origi- 
nally designed to overcome difficulties 
in the attaching of aircraft cowlings, 
but has since demonstrated its adapta- 
bility as an all-purpose fastener for 
both aircraft and non-aircraft applica- 
tions. 

The Carlso fastener consists of two 
parts—a stud and a receptacle. The 


Carlso fastener 


former has a squared shank on which 
two opposed sides are serrated, while 
the latter is of spring clip design and 
engages the serrations in the manner 
of a ratchet to secure the stud in place. 
Since the serrations run the full length 
of the stud and the receptacle is ex- 
tremely flexible, it is possible to use 
one length of stud for all applications. 
Likewise, this permits starting the 
studs with the two pieces out of align- 
ment and letting them align themselves 
as the studs are driven home. 


Instrument for Checking 
Alignment of Wheels 


An instrument called the Micro-Linor 
airplane wheel alignment analyzer has 
recently been placed on the market by 
the Micro-Linor Service Corp., Detroit, 
Mich. In checking wheel roll, the 
Micro-Linor operates on the principle 
of the “tracer wheel,” a wheel which 
runs alongside of the airplane wheel 
that is being tested on the ground, and 
shows the exact direction in which each 
wheel is rolling. The instrument also 
provides a method of checking camber. 
It shows the true camber of the wheel 

(Turn to page 80, please) 
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New Electrode for 
Heavy Weldments 


A new heavily covered arc-welding 
electrode for flat and horizontal fillet 
welding as well as for flat butt weld- 
‘ing has been announced by the Elec- 
tric Welding Division of the General 
Electric Company. Desirable wherever 
weld requirements include high me- 
chanical properties, rigid X-ray exami- 
nation, good profile, high deposition 
rate, and good surface appearance, the 
applications of this electrode include 
pressure vessels and pertinent connec- 
tions, heavy machine bases, and struc- 
tural parts such as column plates, col- 
umns, roof trusses, beams, and girders 
where the thickness of the section per- 
mits. 

Known as Type W-27, the new elec- 
trode is characterized by an exception- 
ally high melting rate which is said to 
result in increased production and 
higher speeds. at the same welding cur- 
rent as other electrodes. At compar- 
able production speeds, Type W-27 re- 
quires less heat input to the joint, thus 
reducing warpage and internal cooling 
stresses, 


New Type Crane with 
Full-Vision Cab 


The Unit Crane & Shovel Corp., Mil- 
waukee, Wis., is building a crane with 
a full-vision cab which affords the oper- 
ator an unobstructed view in all direc- 
tions at all times. The design of this 


cab has been accomplished without sac- 
rificing weight, capacity, or head room 
and made possible by the compact de- 
sign of Unit main machinery. 

This self-propelled, one-man operated 
crane is powered by a single engine, 
Diesel, 


either gasoline or and is 





Unit crane with full-vision cab 


equipped with an all-purpose, jib-exten- 
sion boom for multiple yard operations. 

The rated lifting capacity of the crane 
is 5 to 7 tons from the 30-ft. straight 
lattice boom, and the 8-ft. jib extension 
will handle 4000 lb. 


Steel Clamp Fixture 
of Simple Design 


The Cincinnati Tool Co., Cincinnati, 
Ohio, offers a new steel clamp fixture of 
simple design. The frame, slide, and 
screw of this clamp fixture are all of 
steel. The heat treated slide is of spe- 





Steel clamp fixture made by the 
Cincinnati Tool Co. 


cial design to prevent slipping under 
pressure. The fixture is said to be ideal 
for wood gluing and metal welding. 
It fits %4-in. pipe in any length so that 
a clamp of any size opening can be 
made. 


Chemical Solves High 
Altitude Oil Problems 


Development of a new organic com- 
pound which prevents dangerous thick- 
ening of aviation oils at sub-zero tem- 
peratures or excessive thinning in trop- 
ical heat is announced by the Rohm & 
Haas Company of Philadelphia, Pa. By 
combining this new material known as 
Acryloid HF with the selected oils a 
fluid condition is maintained in hy- 
draulic systems in stratospheric and 
similar temperature extremes encoun- 
tered in military operations. 

With aircraft which climb from trop- 
ical temperatures to the stratosphere 
in a few minutes the material functions 
as the means of adjusting the oil to 
the rapid temperature changes. Other 
uses of the new “viscosity index im- 
prover” are on ships in northern 
waters, on vehicles for arctic regions, 
and in other low temperature opera- 
tions. 

The Rohm & Haas Company is issu- 
ing royalty-free licenses to oil com- 
panies enabling them to produce new 
types of hydraulic oils, hydraulic fluids 
and lubricating oils. 
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Hot-Press Phenolic Glue 


Plaskon Division, Libbey-Owens-Foy 
Glass Co., Toledo, Ohio, has jug 
brought out a new powdered resin glue 
Plaskon 810-12. This hot-press phenol 
glue is extensible with wheat flour ang 
thus permits unusual economy while 
meeting strict performance standards 
in plywood and furniture panel stock, 

Used without extension, the new glue 
is said to meet the most rigid require. 
ments in water and weather resistanee, 
Plywood made with it can be used up. 
der prolonged or constant extremes of 
temperature and humidity. The glue 
line is more resistant than the wood to 
the effects of fungi, acids, alkalies, oil, 
grease, fumes and aging. 

At its maximum permissible exten- 
sion with wheat flour—equal parts of 
resin and flour—the new resin assures 
a bond that will withstand a 3-hr boil 
test without delamination. 


Method of Processing 
Synthetic Rubber 


A Durez thermosetting phenolic resin 
formulated by Durez Plastics & Chem- 
icals, Inc., North Tonawanda, N. Y,, 
possesses the characteristic of soften- 
ing synthetic rubber during the milling 
or processing of semi-hard and hard 
rubber compounds. Because of the pe- 
culiar stiffness of synthetic rubber as 
compared with that of natural rubber 
during such processing, it has been ex- 
tremely difficult to add sufficient load- 
ing during milling to produce the semi- 
hard and hard rubber stocks. 
production of these stocks from natu-] | 
ral rubber this loading with reinfore- 
ing materials such as carbon black was 
not a problem because of the natural 
plasticity of the rubber on the mill. 
The Durez resin, being thermosetting 
and completely compatible with the syn- 
thetic rubber, also reinforces the rub- 
ber in much the same manner as car- 
bon black. Depending entirely upon the 
amount of resin used, the amount of 
reinforcing agents normally required to 
give a definite hardness can either be 
entirely eliminated or reduced propor- 
tionately. 


Goodrich to Handle 
Lonn Blow Guns 


The B. F. Goodrich Company is add- 
ing to its line of industrial hose a com- 
plete series of Lonn blow guns, whose 
fingertip-control is made possible by 
the use of rubber. The company will 
handle exclusively, through distributor 
channels, nation-wide sales of these 
valves made by the Lonn Manufacturing 
Company, Indianapolis, Indiana. 

Lonn blow guns, known as Air Sav- 
ers, Water Savers and spray guns are 
offered in several styles with various 
degrees of flow or restricted flow. 

The Lonn valve features an inte 
trigger principle and involves only 
three working parts. It is opened 
closed by flexing the rubber nozzle or 
hose, 

(Turn to page 67, please) 
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Large Oil Passages Accommodate 
Oil Flow at Minimum Velocity 








Ball Joint Connecting Rods 


Multiple Cylinders __ impart straight line motion _ : 
Arranged Axially to Pistons and transmit 


Hydraulic Power load . 


Forced Feed Lubrication 
to Connecting Rods, Pistons, 


Valve Plate of Valve Faces and Pintles 


Ball Race Steel, with 
Hydraulically Balanced 
Valve Face Maintains 
Optimum Clearance 
and Minimizes Wear 
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NEws OF THE FNDUSTRY 


Commitments Over $1 Billion 
For Automotive Industries 


Hopes for Automobile Production Cast into the 
Discard. All Out Effort to Speed Final Push 


War production contracts continue to 
pour into the automotive and related 
industries plants at a rate which pre- 
sages the biggest volume year in his- 
tory. The upward trend was bolstered 
recently by the awarding of new war 
supply and facility contracts totaling 
more than $136 million in the Detroit 
area, bring the aggregate so far this 
year to nearly $750 million. Other 
new contracts expected to break soon 
will bring the commitments up to more 
than $1 billion. 

One of the largest contracts approved 
involved a $79,235,000 commitment to 
Fisher Body Div. of General Motors 
Corp. for production of components 
for B-29 bombers. [Indicating the 
stepped-up schedules for these large 
super-bombers, a contract also was 
awarded to Hudson Motor Car Co. for 
an additional $29,697,000 worth of com- 
ponents for the B-29. Fisher Body will 
sub-contract about 30 per cent of its 
contract, and Hudson approximately 
20 per cent. Other firms receiving a 
slice of the new program are: Detroit 
Diesel Engine Div. of G.M., continua- 
ation of contracts for spare parts for 
_medium tank engines, $6 million; De- 
troit Transmission Div. of G.M., $5,- 
025,000 facilities contract for expan- 
sion to produce transmissions for heavy 
tanks; Nash-Kelvinator Corp., gover- 
nor assemblies, feathering accessories 
and spare parts, 36 per cent of which 
will be subcontracted, $4,451,000; 
Bowen Products Corp., $4,417,000, 
McAleer Mfg. Co., $3,420,000, and Car- 
boloy Co., Inc., $2,893,000, all for am- 
munition; and Ferro Stamping and 
Mfg. Co., $1,225,000 Navy contract for 
40 mm ammunition boxes. 

WPB reports that in order to meet 
required military needs, schedules for 
the following items will have to be 
stepped up over the levels of the last 
half of 1944 by these percentages; 
heavy artillery ammunition, 89; 105 
howitzer ammunition, 49; 60 and 81 mm 
mortar ammunition, 38; small arms am- 
munition, 50; heavy artillery and re- 
placement components, 24; 60 and 81 
mm mortars, 95; rocket program, 1000; 
Navy high capacity ammunition, 85; 
hyenas (above 2% tons) 12, and tanks, 

In view of thesé recent heavy com- 
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nmitments and boosted schedules, there 
appears to be little encouragement for 
any optimistic thinking about resumed 
production of automobiles or other war 
casualty civilian goods. Hopes for any 
sizable resumption of production after 
the fall of Germany were dashed re- 
cently by the Army’s announcement 
that most of the heavy weapons now 


in Europe will be left there when the- 


job is done and the personnel moved to 
the Asiatic theater where it will be 
completely equipped with new and mod- 
ern weapons. If this policy is carried 


Chiefs of Police to Launch bs 
Accident Prevention Program 


Motorists Will Be Induced to Practice General Car 
Conservation, with Emphasis on Checking of Brakes 


With the two-fold purpose of reduc- 
ing the number of cars scrapped and 
cutting down the loss of manpower 
through traffic accidents, the police of 
the nation will conduct a nation-wide 
car conservation and accident preven- 
tion campaign from April 15 to June 1. 

Under the sponsorship of the Inter- 
national Association of Chiefs of Police, 
the program will put principal empha- 
sis on a brake check campaign, al- 
though it also will induce motorists to 
practice general car conservation. Rec- 
ords show that deaths and injuries to 
war workers in traffic accidents have 
seriously impeded the war effort. More 
than half the 824,000 persons injured 
or killed in 1943 were workers, and in 
1944, approximately 250,000 automo- 
biles were scrapped after being dam- 
aged beyond repair in accidents. 

Patterned after the program con- 
ducted with exceptional results in Mich- 
igan last year, the brake check is timed 
to coincide with the usual spring in- 
crease in traffic accidents. Before the 
Michigan campaign started, accidents 
had been on the increase for seven con- 
secutive months. Fatalities in the first 
month of the campaign were 33 per cent 
under the same month for the preced- 


ing year. In the second month, they - 
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out, it will tax the capacity of Ame 
ican industry to do the job, When 
is remembered that. goods have be 
pouring into England and the Conj 
nent for four years to bring the arm 
forees there up to present strength, th 
size of the re-equipping job is stagger 
ing. The Army policy is predicated 
the assumption that shipping capaci 
will be short and that the new equi 
ment can. be manufactured and sei 
direct to the Japanese front quicke 
than it could be moved. Admittedly, 
war production now is in high gear an 
can turn out the armament at a much 
faster rate than it could earlier in th 
war, but refitting an entire Army with 
heavy equipment is a stupendous uw 
dertaking. Some observers are skej 
tical about the. plan, but until further 
details as to just what will be taken 





and what left behind are available He 
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were fewer by 31 per cent, and the 
third: month, when the program was 
not operative, they showed a carryove 
reduction of 16 per cent. During th 
three months, deaths totaled more than 
100 fewer than in the corresponding 
months of 1943. For the entire period, 
about 11 per cent of the cars checked 
showed faulty brakes. At the start of 
the program, one of every seven cars 
failed to meet requirements but at the 
close only one out of 23 was found 
defective. 

The brake check itself will not be 
universally applied, but will be confined 
only to passenger cars involved in mov- 
ing traffic violations or accidents, or to 
those operating in such a manner 48 to 
indicate defective brakes. Trucks Wi 
not be included because it would involve 
broadening the scope of the program, 
the simple brake check used would not 
be applicable, and it might interfere 
with the movement of war materials. 

The brake check will be a simple oP 
eration requiring only a minute © 
make. The inspecting officer will de 
press the brake pedal to the point where 
the brakes start to take hold. If he 
finds the clearance between the pedal 
at this point and the floor to be ome 

(Turn to page 44, please) 
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Crankshaft of Ranger twelve-cylinder inverted V-type inline engine 
with connecting rods in place, showing (arrows) Needle Bearing 
equipped counter-balances. 





Needle Bearings Carry Crankshaft 
Counter-Balance on 
Ranger Aircraft Engines 


Here is an interesting application of Torrington Needle 
Bearings—a “cam-follower type” application—in the 
design of the crankshaft counter-balance of the Ranger 
twelve-cylinder, inverted V-type inline aircraft engine. 

Two modified Type FT Needle Bearings are used to 





support each counter-weight, which in turn serves as a Dampener assembly. One bolt is secured through Torrington 
vibration dampener to provide dynamic balance on the Needle Bearing, while second bearing is held in place for insertion 
crankshaft at high speeds. of second bolt, completing assembly. 


Here again the characteristic advantages of Needle 
11 Car| Bearing design are readily apparent: their high unit 
capacity due to the large number of small diameter rolls: 
their comparatively small O.D.; and the simplicity of 
ind thei their installation make them ideal for this and many 
im wat other applications where dependability and long, 
ine maintenance-free service life are essential. 

Perhaps these features will suggest an application 


re than 
oondingy Where you can use Needle Bearings to improve efficiency, 





rakes 





period§ increase service life or effect cost economies through Dis-assembled view shows counter-weight parts, and detail of the 
— simplification of design or production steps. modified Type FT Needle Bearing, 
start 0 


Remember—there’s a type and size Torrington Needle 
eo Bearing to meet virtually every requirement. If you 
 found§ haven’t the latest information on file for ready reference, 

send today for our combined catalag and application 
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inch or less, the brakes are considered 
faulty requiring immediate attention. 
In most cases, to avoid argument and 
to facilitate measurement, a one-inch 
wood block will be placed on the floor- 
board before the pedal is depressed. If 
the brakes grip while the pedal is 
slightly more than one inch from the 
floor, they are not considered safe and 
the driver will be urged to have them 
corrected. 

Although this method of check might 
be considered arbitrary, it actually is 
grounded in sound engineering prac- 
tice. It has been found that the aver- 
age car requires about 130 pounds of 
pedal pressure for the maximum brak- 
ing job. With one inch of pedal clear- 
ance it is possible to build up only about 
50 pounds of pedal pressure, or slightly 
more than one third that of maximum 
braking power. At this pressure, a 
car going 20 mph would require 60 ft 
of travel to come to a stop, twice the 
distance allowed by most state laws. It 
is emphasized that the one-inch brake 
check is not a test, since it does not 


test the brakes, but rather, is a sound. 


enforcement device to detect inadequate 
brakes. The campaign also will urge 
motorists to keep windshield wipers, 
tires, steering gear, and other parts 
having to do with safe driving, in good 
condition. 

Drivers of cars found to have defec- 
tive brakes will be subject to the par- 
ticular enforcement measures in effect 
locally. In some cases, this entails 
leaving the car at the point of the check 


until a repair truck can make the neces- 
sury adjustments or tow the car to 
the shop. In other cases, the driver is 
allowed to drive to the shop. In any 
event local enforcement regulations will 
prevail. 

Although accident records are not 
kept in sufficient detail to determine 
accurately what proportion of all acci- 
dents are caused by-poor brakes, figures 
compiled by twelve states indicate that 
about 11 per cent of fatal accidents are 
caused by bad brakes. Compulsory car 
inspections also shed some light on the 
number of cars operating with inade- 
quate brakes. In New Jersey last year, 
about 15 per cent of all cars checked 
showed faulty brakes, and in New 
Hampshire, rejections were up to 19.5 
per cent. 

According to present plans the pro- 


gram will be launched by a nationwide - 


radio hookup and a concerted publicity 
blast throigh newspapers and maga- 
zines with national circulation. In ad- 
dition to the police organization, nearly 
100 other groups will get behind the 
drive. Included among these are ODT, 
OWI, U. S. Army Service Forces, 
American Assn. of Motor Vehicle Ad- 
ministrators, American Automobile 
Assn., Automotive Safety Foundation, 
and other national organizations inter- 
ested in safety. 

Posters carrying the slogan “You’re 
Only a Foot From Trouble—Check 
Your Brakes,” and descriptive litera- 
ture will be distributed by the various 
organizations cooperating in the drive. 


Surplus Property Board Establishes 
Policy of Leasing Usable Planes 


Establishing a policy for leasing 
commercially usable transport planes 
to save airlines the cost of buying ships 
which will be soon obsolete, the Surplus 
Property Board has allocated 127 out 
of 185 medium transports declared sur- 
plus to commercial airlines. The value 
of these ships is said to be more than 
$47,000,000, but no deliveries of the 
planes have been made. SPB spokes- 
men admit that the dollar return on 
leasing ships may be low, but say that 
the Board feels that this is the most 
expedient way for the government to 
get its money out of the transports. 
Considerable quantities of urgently 
needed muntions are now being shipped 
by air. 

The DPC Aircraft Division, the 
actual disposal agency, has 1760 light 
transport planes, valued at $56,000,000. 
Of this number, 38 have been sold at a 
price of $370,000. About 1500 of these 
are Cesna NC-78’s which SPB says 
have no commercial use as yet because 
they are not licensable as it has not been 
proved that they are safe for civilian 
purposes. 

The government has realized only 
$1,135,000 out of the sale of approxi- 
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mately half of 3000 light reconnaisance 
planes valued at $17,500,000 originally. 
These are among the most easily sold 
of all planes declared surplus, as they 
are the type of plane most frequently 
sold during peacetime for sportsman 
flying. 

An odd fact about surplus planes 
declarations has come to light. In 
December, 6700 planes were produced 
and 3862 were declared surplus. In 
January, 6500 planes were made and 
3000 were declared surplus. It is a 
rather poor comparison though, because 
the planes made in current months are 
mostly heavy bombers and other 
heavier types of military ships while 
those declared surplus are mostly light 
trainers. 

Approximately 19,915 military planes 
have been declared surplus, the original 
cost of which was more than $694,000,- 
000. These are broken down into 2915 
combat ships valued at $322,000,000 and 
about 17,000 trainers valued at $372,- 
000,000. Only two of the combat ships 
have been sold by DPC and these went 
for $25,700. Five hundred and forty- 
six of the trainers were sold for $725,- 
000. 
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Recent appointments among automotiy 
and aviation manufacturers: 

Johns-Manville Sales Corp., Raymond P, 
Townsend, Vice-Pres. and Gen. Sales Mgr, 
Transportation and Automotive Dept. 

Wilkening Mfg. Co., Helmuth G. Braen. 
del, Chief Engineer. 

The Electric Auto-Lite Co., Thomas w, 
Flood, Vice-Pres. chg. of original equip. 
ment sales. 

Ford Motor Co., Don Wattrick, to home 
office sales staff. 

Bendix Aviation Corp., Ernest Kanzier 
and M. P. Ferguson, to the Board of Dj. 
rectors. 

The Studebaker Export Corp., 
Brooks, Vice-Pres. 

Curtiss - Wright Corp., Propeller Diy, 
James Thomson to Military Programs staff, 

The Timken-Detroit Axle Co., Gen. Ser. 
vice Div., Fred W. Parker, Jr., Director of 
Service, O. E. Johnson, Field Sales Mgr, 
Daniel Cellucci, Field Service Supervisor, 

Ryan Aeronautical Co., B. A. Gillies, asst. 
to the President and Director of Flight and 
Service. 

Willys-Overland Motors, Inc., William 
Howlett, special assistant in charge of pub- 
lic relations. 

A. Schrader’s Son, Div. Scovill Mfg. Co, 
Inc., A. R. Baldwin, Asst. Mgr. of Acces- 
sories Sales, E. H. McClure, agricultural 
market sales. 

Allison Div., G. M. Corp., Engineering 
Dept., Roy Emerson Lynch, Executive En- 
gineer, Charles James McDowell, Chief De- 
velopment Engineer, J. C. Fetters, Chief 
Turbine Engineer and Dimitrius Gerdan, 
Chief Engine Engineer. 

Chevrolet Motor Div. G. M. Corp., Wen- 
dell G. Lewellen, in charge of parts and ac- 
cessory merchandising. Herman C. King, 
Frank X. Veit, Daniel W. Fegert and R. F. 
Giddey, to commercial vehicle and truck 
sales dept. 

Sperry Gyroscope Co., L. V. Bedell, man- 
ager of electronics plant, Garden City, L. L 

Sealed Power Corp., Harry Hodge, Con- 
troller. 

Tyson Bearing Corp., Harry L. Vines, 
Director of Sales, George C. McMullen, 
Asst. to President and Vice-Pres. in Charge 
of Product Research and Development. 

Electrol, Inc., Ben Ashton, president. 

Perfect Circle Co., Duke Golden to Sales 
Div. 

Turco Products, Inc., Donald S. Sprague, 
head of Aviation Dept. 

The B. F. Goodrich Co., William E. Ire- 
land, manager of passenger car tire and 
tube sales, Tire Replacement Div. 

Stewart-Warner Corp., Norman J. 
Cooper, service manager, electrical prod- 
ucts div. 


Mel §, 


Gold Medal Awarded 
To W. E. Holler 


The Army Ordnance Association Gold 
Medal “For Outstanding Service” in 
the cause of National Defnse has been 
awarded to W. E. Holler, Chevrolet’s 
general sales manager. Mr. Holler 
organized and directed a nation-wide 
campaign through the Chevrolet Sales 
and Dealer Organization that increased 
the membership of the Army Ordnance 
Association by 7,590 members. 

Mr. Holler received his citation 
from Brigadier General Benedict Cro- 
well, president of the Army Ordnance 
Association and expert consultant to the 
Secretary of War at Washington. 
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It is reported that ....... 


Helicopters capable of lifting as 
much as 15 tons and of carrying 35 
or 40 persons, plus mail and baggage, 
are believed by one expert to be 
within the realm of possibility. Col. 
H. F. Gregory, Engineering Division, 
Materiel Command, U.S.A. 


get ready with CONE for tomorrow 


A pilot flying between South Amer- 
ica and Africa recently flew across 
the Atlantic four times in three days. 
Office of War Information. 


get ready with CONE fer tomorrow 


One of the country’s leading de- 
partment’ stores has scheduled a 
Postwar Fair for next May. Manu- 
facturers are invited to participate, 
but space is not for sale. R. H. Macy, 
New York City. 


get ready with CONE for tomorrow 


Salvage apparatus for extremely 
great ocean depths has been pat- 
ented. Its powerful jaws are guided 
by television apparatus. Patent 2,- 
355,086. 


get ready with GONE for tomorrow 


Because of the high cost of convert- 
ing ordinary electric power into high- 
frequency power, it is not at present 
believed that electronic cooking is 
practical for household use, although 
in commercial food processing it has 
great possibilities. Typical of its 
application to food processing is the 
recent experiment with packaged 
pancake flour in which the tempera- 
ture inside the package was raised 
to 130 degrees in less than 30 seconds, 
completely destroying all insect life. 
Scientific American. 


get ready with CONE tor temorrow 


Rubber scientists think that they 
have solved the problem of ice on 
airplane propellors by the use of a 
three-ply rubber covering, the center 
layer of which is an electric heating 
element. Goodyear Tire & Rubber Co. 


get ready with CONE fer tomorrow 


An inter-continental highway be- 
tween Alaska and Siberia, by way of 
a tunnel under Bering Strait, is 
being seriously considered. Alaska 
Highway Committee of Pacific North- 
west Trade Association. 








March 1, 1945 


(Advertisement) 





Experiments are being made with 
plastic bottles blown in the same 
molds used for glass. Advertising & 
Selling. 


get ready with CONE for tomorrow 


A total of 29 dams is planned for 
the Pacific Northwest, the first six of 
which will cost 226 million dollars 
and provide power and water for a 
population of 2 million. Engineering 
& Mining Journal. 


get ready with CONE for tomorrow 


A new method of dyeing acetate 
rayon is said to make the colors 
practically fade-proof. North Caro- 
lina Fabrics Corporation. 


get ready with CONE for tomorrow 


A large airplane manufacturer has 
produced an experimental model of 
a 200 pound automobile. Science 
Digest. 
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The first commercial model of & 
sound-on-tape machine has been 
made and is said to play continu- 
ously for eight hours. Fonda Corpo- 
ration. 


get ready with CONE for tomorrow 


The use of music in factories is ex- 
pected to create jobs for 26,000 
musically trained broadcast direc- 
tors. Science News Letter. 


get ready with CONE fer tomorrow 


A new device that opens and closes 
a window thermostatically is waiting 
for release of materials to go into 
production. E. O. Gillen, 1713 N. 
Water St., Milwaukee. 


get ready with CONE for tomorrow 


A new eight-engined flying freight 
boat with 320 foot wing span is ex- 
pected to be ready about the first of 
year. Howard Hughes, Aviation 

ews. 


get ready with CONE for tomorrow 


A new ingredient added to the 
Army’s soap is said to make it work 
effectively in any sort of water, salt, 
fresh, cold, hot, soft, or hard. EZ. I. 
duPont de Nemours & Co. Inc. 






















































Names of winners of Army-Navy “E” 

awards in or allied with the automotive 

and aviation industries announced since 

the Feb. 1 issue of AUTOMOTIVE and AVIA- 

TION INDUSTRIES went to press: 

BENDIX AVIATION CORP., Pacific Divi- 
sion, North Hollywood, Cal. 

BUCKEYE TOOL CORP., Dayton, Ohio. 

CHANDLER - EVANS CORP., Dayton 
Plant, Dayton, Ohio. 

DIECASTERS, INC., Ridgefield, N. J. 

GAR WOOD INDUSTRIES, INC., 
Division, Marysville, Mich. 

LELAND ELECTRIC CO., North Main 
Street Plant and Webster Street Plant, 
Dayton, Ohio. 

MASTER TIRE & RUBBER CORP., Find- 
lay, Ohio. 

PICK MANUFACTURING CO., Plants I 
and II, West Bend, Wis. 

SLAYMAKER LOCK CoO., Lancaster, Pa. 

SURFACE COMBUSTION CO., Toledo 
Plant, Toledo, Ohio. 

STOLPER STEEL PRODUCTS CORP., 
Milwaukee, Wis. 

UNITED STATES RUBBER CoO., 
boro Mills, Winnsboro, S. C. 


Boat 


Winns- 


& “E” Star Awards * 


for continuous meritorious services on the 

production front have been awarded to the 

following firms: 

FORMICA INSULATION 
Ohio. 

GREENFIELD TAP AND DIE CORP., 
Greenfield, Mass. 

LINCOLN ENGINEERING CoO., St. Louis, 
Mo. 

PRATT & WHITNEY, Division Niles-Be- 
ment-Pond Co., West Hartford, Conn. 
RESISTOFLEX CORPORATION, Belle- 

ville, N. J. 
WILLARD STORAGE BATTERY 
Cleveland, Ohio. 


co., Cincinnati, 


Co., 


Ford Building New 
Type Liberator Bomber 


The Ford Motor Company is pro- 
ducing a new-type Liberator bomber at 
Willow Run, an improved version of the 
four-engined B-24 which has innova- 
tions including a single vertical tail fin. 

As production increases on these new 
planes, the familiar twin-tailed B-24s 
will be replaced by the new ships, de- 
tails of which remain secret at present. 

The War Production Board recently 
announced award of a contract for 
$298,844,000 worth of aircraft from 
Ford at Willow Run, much of which it 
is understood will be in the form of the 
newly modified bombers. 


Bus Production 
Quotas Reduced 


Quotas for the manufacture of in- 
tegral buses during 1945 were set at a 
meeting of the Bus Manufacturers In- 
dustry Advisory Committee, according 
to a report of the Detroit Regional 
WPB Office. 

The new quotas provide for produc- 
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tion of 9,413 integral buses during 1945, 
a reduction of 979 buses from the 
earlier production program of 10,392 
approved by WPB. The reduction, which 
will occur in the last six months of 
1945, was determined by the WPB re- 
quirements committee, officials of the 
transportation equipment division told 
the committee members. 


Albert S. Bonner 


Albert Sidney Bonner, 53, president 
of the Clark Equipment Co., Buchanan, 
Mich., died at his home in Buchanan 
Feb. 8. 





Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


Moderately reduced levels of busi- 
ness activity are indicated. The New 
York Times index for the week ended 
Feb. 3 stands at 142.4, as. against 
146.1 for the preceding week and 
149.3 a year ago. 

Department store sales, as reported 
by the Federal Reserve Board, ad- 
vanced slightly, from 161 to 163 per 
cent of the 1935-39 average, during 
the week ended Feb. 3. The indicated 
total is 11 per cent above that for the 
corresponding period a year earlier, as 
against a preceding similar excess of 
17 per cent. 

Railway freight loadings in the 
Same period totaled 738,680 cars, 2.7 
per cent below the figure for the 
week before and 8.3 per. cent less than 
the corresponding number last year. 

Electric power production during 
the week ended Feb. 3 registered a 
further decline and was only 0.3 -per 
cent above the corresponding level in 
1944, as compared with a like gain of 
1.2 per cent shown a week earlier. 

Crude oil production in the week 
ended Feb. 10 averaged 4,728,800 bar- 
rels daily, 4700 barrels above the 
figure for the preceding week and 
329,650 barrels more than the com- 
parable output in 1944; but it was 
28,000 barrels below the average 


recommended by the Petroleum Ad- 
ministration for War. 


Production of soft coal during the 
week ended Feb. 3 is estimated at 
11,360,000 net tons, 2.7 per cent be- 
low the output in the week before. 
Production thus far in 1945 is 10.6 
per cent less than the corresponding 
amount last year. 

Engineering construction contracts 
awarded during the week ended Feb. 
15, according to Engineering News- 
Record, totaled $43,908,000, more than 
double the preceding weekly figure 
and 18 per cent above the correspond- 
ing sum in 1944. Awards for private 
construction are 36 per cent greater 
than the comparable amount last 
year, and contracts for public work 
show a similar gain of 17 per cent. 

The Irving Fisher index of whole- 
sale commodity prices on Feb. 9 stood 
at an all-time peak, 114.46 per cent 
of the 1926 average, as against 114.30 
a week earlier and 112.55 a year ago. 

Member bank reserve balances in- 
creased $66,000,000 during the week 
ended Feb. 7, but excess reserves were 
reduced by $100,000,000 to an esti- 
mated total of $900,000,000. Aggregate 
loans and investments of reporting 
members declined $239,000,000 in the 
same period, with commercial, indus- 
trial and agricultural loans showing a 
recession of $4,000,000, to a total of 
$6,346,000,000. 








PUBLICATIONS | 


Bulletin No. 239 has been issued by Aff 
craft Screw Products Co. It describes 
illustrates the Heli-Coil screw thread 
serts and Aero-Thread screw thread 
tem. A page is also devoted to the ins 
lation of these inserts.* { 

The Bullard Co. has published a Man-A 
Trol Primer, which gives an introduc 
description of the Bullard Man-Au- 
Vertical Turret Lathe. Performance 
is given, engineering-application, etc.* — 

Michigan Tool Co. has issued bulletin No, 
1843 describing its new Shear-Speed Gear 
Cutting Machine, designed for rough and 
semi-finish cutting gears up to 4 if 
diameter and 2 in. face width. Specificg- 
tions for Model 1843, together with illustra. 
tions of the Shear-Speed machine and types 
of gears handled, are included in the bulle 
tin.* 

The current issue of Bakelite Review 
contains an interesting article on Bodig 
By Bonding, a picture story, showing how 
U.S. truck bodies are fabricated from wood 
parts bonded with Bakelite resins.* 

American Foundry Equipment Co. has 
issued Bulletin No. 19, describing the 
American Tabl-Spray Metal Washing Ma. 
chine. This is a revised edition which in- 
cludes new developments in the equipment 
Operating sequences, mechanical features, 
construction specifications and details ame 
fully covered. Schematic drawings and 
diagrams are included illustrating spray 
cleaning action on parts to be cleaned, 
Briefiy described is the extensive metal 
cleaning laboratory of the company.* 

Pesco Products Co. div. of Borg-Warner, 
has issued a new folder, The New Univac 
Aircraft Brake Intensifier. A description 
of the brake intensifier is included, together 
with installation diagrams and operating 
data.* 

E. I. duPont deNemours & Co., Fabrikold 
Div., has issued five circulars on Fairprene 
Cement, an industrial adhesive made from 
synthetic elastic compositions. The circu- 
lars variously describe the different types 
of Fairprene, give specifications, uses, etc. 

The Automatic Transportation Co., Div. 
of The Yale and Towne Mfg. Co., has pre 
pared its‘1945 series of materials handling 
bulletins, Numbers 1 to 10. Each bulletin 
consists of four to six pages of pictures 
and text dealing with actual operating 
methods and is based on plant interviews 
and the study of methods. The bulletins 
are put together in one folder for easy 
reference.* 

The Safety and Health Section of the 
U. S. Dept. of Labor has published, in 
booklet form, a series of charts entitled 
Work Safely—Avoid Personal Injury. These 
charts will be issued monthly and are 
available through the U. S. Government 
Printing Office at 5 cents each. 

Lear, Inc. has issued a new booklet, 
Lear Know-How, describing and illustrat- 
ing its various products, production facili- 
ties, etc.* 

The Chain Belt Co. has announced the 
publication of a new catalog. on Rex Table 
Top chain belts. It describes and _illus- 
trates the chain aind its design features in 
detail and shows applications in bottling, 
labeling, sealing, capping and other pack- 
age or small part handling processes.* 

A new edition of Designing For Die Cast- 
ing has been issued by The New Jersey 
Zinc Co. It contains much new informa- 
tion assembled during the five years since 
the original booklet was published. Its pul- 
pose is to help users of die castings arrivé 
at designs which take full advantage of the 
possibilities of the die casting process and 
avoid its limitations.* 


* Obtainable by subscribers within the United State 
through Editorial Dept., AUTOMOTIVE and AVIATION 
InpusTrigs. In making requests for any of 
publications, be sure to give date of the issue in whic 
the announcement appeared, your name and sddret, 
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Commitments for 
Automotive Industries 


(Continued from page 42) 


there will be no definite basis for judg- 
ing its practicability. 

Although there is no public talk 
about it, there is considerable specula- 
tion about WPB’s plans for cutbacks 
either shortly after V-E day or some 
time in the indefinite future thereafter. 
Some observers profess to see in the 
recent government announcement that 
no new cars would be made this year a 
definite program of continued all-out 
war production after Germany’s defeat. 
Others say that this is not necessarily 
so, that government is talking a good 
game to back up its present drive for 
more production, manpower legislation, 
and other measures calculated to ham- 
mer home the urgency and toughness 
of the war. Meanwhile, WPB says 
nothing. However, reports seep out of 
Washington that there is considerable 
sub rosa optimism seeping out around 
the edges of government agencies about 
the possibility of an early end of the 
war in Europe. It is reliably reported 
that WPB has ready a new plan for 
reconversion, entirely different from 
the one worked out last summer, for 
use when the time is propitious. How- 
ever, details of the plan are a deep 
dark secret and probably will remain 
so. Last reports from WPB set the 
cutback lével at about 23 per cent after 
V-E Day. 

Dollar volume figures of war pro- 
duction always have been more or less 
a cloudy clue as to number of units 
produced because cost per item gener- 
ally is pretty well restricted for mili- 
tary reasons. However; General Motors 
Corp. finally has succeeded in breaking 
loose its overall production figures in 
terms of actual number of various 
items produced. Since the beginning 
of the defense program in 1940, G.M. 
has turned out “more than” 180,000 
cannon, one million .30 and .50 cal ma- 
chine guns, 2,400,000 carbines, 180,000 
airplane engines, 9000 complete bomb- 
ers and fighter planes, 31,000 tanks, 
tank destroyers and armored cars, 740,- 
000 trucks, including amphibious ducks, 
and a major part of all the Diesel en- 
gines produced for the U. S. on land 
and sea. 

Ford Motor Co. has received addi- 
tional contracts totaling $110 million 
for new aircraft engines and engine 
parts. Included is a commitment of 
$50 million for the new type R-2800-C 
.Pratt & Whitney engine. Production 
will begin as soon as an additional or- 
der for $35 million worth of the B type 
can be completed some time next sum- 
mer. When production of the new en- 
gine begins, more and larger contracts 
are expected. In addition to the new 
engine contracts, Ford has received or- 
— for parts totaling about $25 mil- 
ion. 

Buick Div. of G.M. now is in pro- 
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duction on two new types of aircraft 
engine. One is a 14-cylinder, 1830 cu. 
in. displacement P&W Twin Wasp 
which will give greater range, speed, 
and altitude to the B-24 Liberator, and 
the other is a 2000 cu. in. displacement 
14-cylinder P&W engine for the C-54 
Douglas four-engine transport. In ad- 
dition to the two new types, two other 
1830 cu. in. engines are being produced 
for bombers and fighters. Tooling and 
engineering for the new engines was 
carried on concurrently with produc- 
tion of the company’s Liberator bomber 
engine. 


C. W. Eliason Named 
Assistant to Geo. Romney 


Appointment of Courtleigh W. Elia- 
son as assistant to George Romney, 
managing director of the Automotive 
Council for War Production was an- 
nounced by Mr. Romney. 

Mr. Eliason has been regional indus- 
trial adviser, United States Maritime 
Commission, Oakland, California, for 
the past two-and-a-half years. Prior 
to that he was affiliated with the United 
States Steel Corporation, Pittsburgh, 
where he served as staff assistant, in- 
dustrial relations department, and gen- 
eral assistant, office of director of 
industrial relations. 


MEWA Appoints Members 
to ASIS Committee 


Anticipating resumption of the Auto- 
motive Service Industries Show when 
conditions permit, the Motor and Equip- 
ment Wholesalers Association has ap- 
pointed the following persons to serve 
as its representatives on the Joint 
Operating Committee that acts for the 
participating associations in the con- 
duct of the show: Messrs. W. F. Wil- 
kerson, Wyoming Automotive Co., Cas- 
per, Wyo.; G. E. Johnson, Auto Spring 
& Bearing Co., Roanoke, Va.; F. G. 
Stewart, Standard Automotive Supply 
Co., Washington, D. C., and C. E. Owen, 
East Texas Auto Supply Co., Tyler, 
Texas. 


A. M. Rochlen Elected 


A. M. Rochlen, director of industrial 
and public relations for Douglas Air- 
craft, has been elected national chair- 
man of the Public Relations Advisory 
Committee of the Aeronautical Cham- 
ber of Commerce of America. 

Mr. Rochlen succeeds L. D. Lyman, 
assistant to the chairman of United 
Aircraft Corporation,.as national pub- 
lic relations chairman and will serve for 
the next six months. John E. Canaday, 
public relations manager for Lockheed 
Aircraft Corporation and chairman of 
the Western Regional Public Relations 
Committee, and J. W. Sweetser, public 
relations director for Curtiss-Wright 
and chairman of the Eastern Regional 
Public Relations Committee, will serve 
as vice chairman of the National Com- 
mittee. — 


The unusual economic and operating 
characteristics of the contract tool and 
die industry which have set it apart from 
all others in reacting to business cycles, 
are analyzed for the first time in a study, 
“THE TOOL AND DIE INDUSTRY 
COMES OF AGE,” published by the 
National Tool and Die Manufacturers Ag. 
sociation of Cleveland and the Chicago 
Tool and Die Institute. It provides this 
expanded industry of 5000 shops with the 
background material and statistics neces- 
sary for a thorough analysis of operations 
and recommendations for helping them 
face post-war problems. 

The study points out that one of the 
great needs of the industry is a leveling 
off of the sudden rises and sharp falls, A 
method suggested is through the develop- 
ment of more diversified customers whose 
peak needs would be spread across the 
months of the year, or the years of busi- 
ness cycles. The study also emphasizes 
that the 1936-39 index period normally 
used by the government in determining the 
normal profits upon which it bases excess 
profits, places the tool and die industry in 
a difficult financial position to avoid ex- 
pected post-war recessions. Nor can the 
invested capital principle to used since 
labor is the dominant cost factor and good- 
will and engineering ability the primary 
sales factors. 

Much of the material will be valuable in 
supplying information required when filing 
applications for relief under Section 722 of 
the Excess Profits Tax Law. The con 
tents of the study include “Financial Com 
dition of the Industry,’ ‘‘Peculiarities of 
the Industry” and “Postwar Outlook.” 

Copies may be purchased by writing to ‘i, 
George 8S. Eaton, Executive Secretary,| 
National Tool and Die Manufacturers As- 
sociation, 1412 Union Commerce Building, 
Cleveland 14, Ohio. 


ANALYSIS OF DRILL-JIG DESIGN, 
by J. I. Karash. Pub. McGraw-Hill Book 
Co. 383pp. In presenting this text on the 
design of drill jigs, the author has taken a 
novel approach to the problem by stressing 
the mental process involved in tool de- 
signing. It is assumed that the tool de- Y 
signer understands the production process 
and is capable of translating his ideas into 
design details. The text places emphasis 
upon the thinking process which must pre |§6 j 
cede the preparation of the working draw- 
ing of a given drill jig. Basically the 
thinking process is divided into four major 
steps: division of work decisions, machine 
decisions, tool decisions, and justification 
for action. Separate chapters are devoted m d 
to each of these elements, with supple- . 
mentary discussion of such details as Stai 
secondary-operation jigs, positionng fea- the 
tures, chip control, and principles of inter 
changeability of jigs. This book should jMur 
prove to be a valuable contribution to pro- ‘ 
duction lore and of interest to engineers 
and tool designers. 


SAMPLING INSPECTION TABLES by cher 
Harold F. Dodge and Harry G. Romig. be i 
Pub. John Wiley € Sons, Inc. In the 
preparation of this handy reference o Use 
sampling inspection tables for single and 
double-sampling procedures, the authors [Way 
have drawn upon the practical experience nix 
in quality control developed over a long tou 














period of years in the Western Electri¢ 
plants. The material should prove to be & 
time-saver to engineers and statisticians 
and is well adapted for use in courses 0 
quality gontrol. The tables and charts are 
said to meet the needs of all manufacturing 
organizations since they apply to manufat 
tured lots either large or small. The text 
provides procedures for setting up samp 
ling inspection programs with recommeét- 
dations for recording and summarizing e& 
sential data. 
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To Help You Identify 
Stainless Steels 


2 


SULPHUR SPOT TEST 


This is one of the 11 tests used in the “Carpenter 
Method of Identifying Stainless Steels”. 


f E : Place three drops of Sulphuric Acid solution (one 
OU know the troubles a mix-up in Stainless part Sulphuric Acid, three parts water) on a newly- 
stock can cause in heat treating, machining, ground spot of the specimen and allow to react for. 
stamping, welding or other fabricating operations. one minute. One drop of a 5% solution of Lead 


~ ‘ Acetate in water is then added to the acid drop and 
So it’s important to you to have a quick method for allowed to react for 15 seconds. The spot is then 
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Wentifying Stainless that may become mixed in washed with water and examined. A positive test 
stock. for Sulphur (Stainless Types 416 (S), 420F and 
430F) is the presence of a black sulphide deposit. 


The Carpenter Laboratories have developed a new 
tnd simplified chart for identifying various types of 
Stainless Steel. The Chart diagrams and explains 
he nitric acid test, magnet, spark, hardness, and 
muriatic acid tests, sulphur spot and nickel spot 
_ and the stabilization test, and shows when r~ ono eataiag < mcpmaalaat 
i ow to use each one. With this chart you can ARPENTER 

theck the identity of Stainless Steels which may THE C STEEL COMPANY 
in question. 103 W. Bern St., Reading, Pa. 


new chart for identifying Stainless Steels. 


Warehouse or production department check on 
iixed stocks. To obtain a copy, simply fill out the 
toupon . 


NAME TITLE 





Wee it in your laboratory, to help your stockroom, i Without obligation, please send me your 








CITY ZONE____ STATE_______ i 
5 (PLEASE PRINT) 4 
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+ 150° 


BELOW ZERO 


In a KOLD-HOLD electrical refrigeration cabinet you 
can process metal parts and tools consistently at close- 
ly controlled temperatures as low as 150 deg. below 
zero—much lower than can be attained by the use of 
dry ice and the lowest temperature yet commercially 
available. This unit is especially designed for harden- 
ing steel tools, making expansion fits on close toler- 
ance assemblies, for experimental work, and for 
product research. 





These cabinets are built in two sizes, one having a 
work capacity of 5 cu. ft. and the other a capacity 
of 11 cu. ft. 


Write for further specifications and quotation. 


KOLD-HOLD MANUFACTURING COMPANY 
453 NORTH GRAND AVE. - LANSING 4, MICH. 
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Gear Production 
at Fairfield 


(Continued from page 26) 


models of this versatile equipment, jp 
‘cluding the type No. 6 and No, } 
models. Here are handled the parts re 
quifing internal splines, special forp 
cutting, cluster gears, herringbon 
gears, internal gears, etc. Rounding 
cut the gear cutting facilities is the 
Gleason straight bevel gear department 
which is equipped with Gleason beyg 
gear generators ranging in capacity— 
8, 8, 12, and 25 in. This handles the 
full variety of straight bevel gear sets, 
differential gears, etc. 

Following gear cutting and _ finish. 
machining operations, the parts go to 
the heat treating department to bk 
described shortly. After heat treat 
ment the work is routed to the grinding 
department. Here it will be found that 
most of the bore grinding is done on 
Heald internal grinders of variou 
types and sizes, including the large 
Heald No. 172 machine fitted with 
Garrison chucks for grinding large 
gears. Several new Bryant grinder 
also are employed for internal bore 
grinding. External grinding of every 
description goes to batteries of Cincin- 
nati Filmatic grinders and Norton plain 
grinders. The familiar Blanchard sur. 
face grinder fitted with a magnetic 
chuck forms a part of the grinding 
facilities. A Magnaflux machine is 
used for surface inspection of certain 
gears, where specified, in some in- 
stances both for checking in the green 
and after heat treatment and grinding. 

In the rear of the plant, away from 
other activities, is a self-contained de] % 
partment for the complete machining] ~ 
of differential cases, and for differ} ~ 
ential assembly. The subdivision of 
work in this department is rather in- 
teresting. For example, inside boring, 
turning, facing, etc., is done on a bat- 
tery of heavy-duty Potter & Johnston} 
turret lathes; some external operations 
are handled on a battery of Fay auto 
matics. Flange holes are drilled on 
Natco multiple-spindle drill presses. 
Of unusual interest is the method a 
drilling and reaming the spider holes 
in the differential case. For maxi- 
mum flexibility, without affecting inter- 
changeability at assembly, the spider 
boles are drilled as half-holes without 
matching in pairs for this ble 








This is done in a simple double-end 
Garvin machine, using good, precision 
made fixtures and tooling. The half- 
holes are finish-reamed to a tolerance} 
of 0.0005 in., providing perfect inter- 
changeability at final assembly. 
Heart of the control exercised over 
gear cutting operations is a well 
equipped gear laboratory with the 
latest type of Illinois gear checkin 
machines, including an involute check+ 
er, gear charter, normal pitch checker, 
and lead checker. Supplementing thes 
is an Electrolimit gage and a Sheffield 
gage for holding fine tolerances 











(Turn to page 52, please) 
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The Strangers 


It happened in France the other day. One of the 
bitterest ironies of our age of war... An American soldier— 
whose father had died in Flanders’ fields without ever 
having seen his infant son — gave his life for the future of an 
infant son he in turn had never seen. 
Three generations of strangers ... and now what of the 
third generation? Will this child, too, grow up to inherit all 
the old lies, the mistakes, the weaknesses that go to make up war? 
What is it that his father and his father’s father 
died for? 
Already, we're dusting off the solemn aphorisms about not 
having died in vain, and we'll build a bright new 
marble cenotaph to his unknown father. But it 
isn't enough. Brother, it isn't enough! 
We will emerge from this war the most powerful nation on 
ey earth. Our Navy and our Air Forces will be twice the size of all others 
PRS combined — our manufacturing productivity will equal half the 
world’s total capacity. If we can’t enforce peace with that kind of club — 
and if we can’t make jobs building houses for our sons to live in as well 
as by building tanks for them to die in — then God help us! 
Today, the engineers of the basic machine tool producers stand ready to help the 
men of government and of industry to plan now for reconversion to a 
strong and prosperous America. 
* One of these is a Bryant man. We urge you to call him in today, for time is running out! 
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bores and OD measurements. Labora- 
tory equipment is in continuous use for 
the checking of all hobs and cutters. 
Sample gears from each initial setup 
are completely inspected and followed 
by a sampling check of gears during 
each production run. The equipment 
also is used in the development of new 
gears, in engineering research prob- 
lems, as well as for trouble-shooting. 

In the production department there 
is found a comprehensive Gleason gear 
testing department with the familiar 
equipment for testing, running-in, and 
lapping operations. 

The heat treating department is com- 


vision of the metallurgical laboratory. 
Specifications are provided for each 
run of each part, incorporating such 
changes in procedure as may be dic- 
tated by the material known to be in 
process at the time. Flexibility of the 
highest order dominates the activity in 
this area. A portion of the case- 
carburizing is handled in a battery of 
seven Surface Combustion batch type 
furnaces. Additional pack carburizing 
is done in a large Surface Combustion 
continuous two-row pusher furnace 
which is used for large runs. Gas car- 
burizing is done in a Leeds & Northrup 
Homocarb where the ultimate in case 


Quenching takes three diffe 
forms, depending upon the nature 
the work. Large gears and other geap 
sensitive to fire distortion are quenchef 
in the familiar Gleason machi 
Other parts are quenched in sti!! tank 
or in the large agitated solution tank 

In addition to these major items of 
equipment there is a battery of L &V 
Homo drawing furnaces. Annealing 
operations are of batch type. One of 
the finest pieces of equipment in this 
department is the Surface Combustion 
rotary hearth atmosphere controlle 
furnace for hardening. Its cnusual 


feature is provision for two separate 
door openings, used selectively. One 
door is high but narrow for extremely 
long slender pieces; the other is wide 
and rather high to permit the entry of 
the large gears. At the time it was 
installed this furnace was said to have 
the largest door openings in use fora 
furnace of this type. 


Activity of the heat treating depart. 
ment is in a constant state of flux and 
improvement owing to the progressive 
research program of the metallurgical 
laboratory. For example, at the pres- 
ent time a great deal of attention is 
being given to the utilization of the 
Jominy test for hardenability. Another 
stage in development is the introduction 
of shot-peening. One of the most in- 
teresting of the new techniques intro- 
duced recently is that of selective mask- 
ing of critical sections to facilitate se 
lective hardening of intricate parts, 
Conventional methods were discarded 
in favor of a technique in which a spe- 
cial wax dip is employed. Parts are 
installed in special fixtures and dipped 
in the wax tank either by hand or by 
rotating on a spindle. The wax is ef- 
fective in stopping off the copper plate 
and is removed by immersion in hot 
water prior to carburizing. 


pletely isolated from the rest of the 


depth control and characteristics is de- 
‘plant and is under constant super- 


manded. 





Where forgings are employed, they 
are annealed in the heat treating de 
partment and shot-blasted in an Ameri- 
can Wheelabrator Turnblast before 
being routed to the machine shop. Fol- 
lowing finish machining the work is 
transported to heat treatment on & 
gravity roller conveyor which connects 
the machine shop section with the heat 
treating department. After quenching 


Where dependability is a ‘‘must,’’ where you the work is degreased in a large Detrex 
degreasing tank, and is then grit- 


need strength and stamina and efficiency ew wet 

that can be taken for granted—in the KEY sg Owe blasted in a Pangborn machine. 

MAN spots, rely on Aetna Bearings. Built into EE The foregoing is intended as a gen- 

them are the toughness and enduring effic- : | aa eralized treatment of this important 

iency that are marks of champions. \ <a gear plant. Considering the variety of 
the product that is about the only way 
in which a visualization is feasible. 
However, to show how specific parts 
are made we have reproduced the com- 
plete factory routings of a straight 
bevel gear and pinion. This will give 
the reader a better picture of how an 
individual part is processed. In addi- 
tion, we have reproduced the routing of 
one of the differential cases as an eX- 
ample of an entirely different problem. 

Finally the visualization of this op- 
eration is made more realistic by the 
comprehensive pictorial section, con- 
taining views selected from various in- 
teresting sections of the establishment. 


BAL 
ROLLER BEARINgeARINGS 


BALL per, SPeci, 
WARDENep TAMERS, 


G 


Today, as never before, industry is studying 
how wider use can be made of anti-friction 
bearings in the “key man” positions—not 
alone in designs of new products but to 
rejuvenate old ones. 


AETNA BALL & ROLLER BEARING CO. 


4600 Schubert Avenue 
Chicago 39, Illinois 


Are you grooming your products for 
the bitter competition of tomorrow? 
Talk to our engineers—they are help- 
ing the key men of many businesses. 


In Detroit: SAM T. KELLER 
7300 Woodward Avenue 
Phone Madison 8840-1-2 
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_— America is depending on motor when the going is slippery, and avoiding 
transportation as never before. Every load costly tie-ups due to damaged equipment. 
of war materials and equipment carried by big 


trailer outfits must get through — and on On all future trailer purchases, specify War- 


ner “Vari-Load” Electric Brakes — world- 
famous for safety, simplicity, and dependable, 
efficient, trouble-free performance. 


time! Delays due to accidents caused by in- 
effective brakes must be prevented — there 
should be no compromise with safety! 

WARNER ELECTRIC 


BRAKE MFG. CO. 
BELOIT, WISCONSIN 


It is significant that 80% of all power-brake 
equipped trailing vehicles purchased by the 
government during this war — have Warner 
Electric Brakes. So take a tip from Uncle . 
Sam — protect your drivers, your cargoes, Only a few flexible 


: . . wires. Nothing to 
and your trailer outfits — give them the ft = © freeze or chatter 


EXTRA SAFETY of Controlled Braking =~ La 
Power — exclusive feature of Warner “Vari- an 

Load” ELECTRIC Brakes. No matter what 

the weather, the driver can pre-set any and 

all brakes to fit BOTH load conditions and 


road conditions — thus keeping his train 


RR TIME ot fen. 


straightened out and under full control even 


NOW — Present Owners of Trailers with Warner Electric 
Brakes Can Have This New WARNER CONTROLLER FOOT PEDAL PRESSURE 


The new Warner Controller — simple and compact — synchronizes the hydrau- CRGEPE, SEARS ON 
lic brakes on tractor with the Electric Brakes on trailer. The tractor's regular BOTH TRACTOR AND 
foot pedal operates both braking systems. This development creates smooth TRAILER 

foot-touch tractor-trailer breaking under all conditions—eases driving strain— 

assures greater safety. Controller is easily and quickly fitted into hydraulic brake 

line. See your Warner dealer about changing over your present equipment. 





New Swedish Volvo Car - 


(Continued from page 29) 


hicles in Sweden, Volvo accounted for 
6.5 per cent of the passenger cars, 28.2 
per cent of the trucks, and 43.1 per 
cent of the buses. During that year 
about 47,200 new vehicles were regis- 
tered, 36,100 passenger cars and 11,100 German cars, especially the four-seater 
trucks and buses. If its new program » DKW, was exceptionally large that 
materializes it will be possible for the year, but these imports will probably 
Volvo concern to cover almost 30 per be eliminated in the postwar years. In 
cent of the registration of new pas- 1939 American firms exported 10,771 
senger cars and» about 70 per cent of cars to Sweden and in 1938, the last 
the registration of trucks and buses, full peacetime year, 13,986 passenger 
assuming that future annual registra- cars were exported from the United 


tions will correspond to those of 1939. 
The total number of motor vehicles 
registered in Sweden in 1939 was 181,- 
000 passenger cars, 63,000 trucks and 
5000 buses. The importation of small 











| Sensationally Fast, Sa fe’ | 
and Widely Applicable.. 


this method is rapidly displacing other cutting 
methods. Learn all about it and the machines 
that make it possible — 


CJannewt{?, SPEED 
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THE TANNEWITZ WORKS 2° 'nircnican 
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States. In January, 1941, American 
cars accounted for 60 per cent of the 
Swedish registration. Ford and Gen. 
eral Motors maintain plants at Stock- 
holm. Before the war the Ford plant 
distributed passenger cars, truci:s and 
service parts supplied from the Ford 
plant at Copenhagen, Denmark, now 
held by the Germans. At present the 
Ford plant at Stockholm is making ang 
servicing gas generators and recondi. 
tioning trucks, service parts bein» sup- 
plied locally. The General Motcys fae. 
tory was operated as an assembly plant 
prior to the war, but according to the 
latest reports is building gas gen. 
erators, trailers and semi-trailers, aux. 
iliary axles, electric tricycles, !rigid- 
aires and automotive replacement parts, 

The Volvo company recently exhib- 
ited its latest models at an automotive 
show in Stockholm. On that occasion, 
the new Volvo passenger car, the PY- 
444 (PV means “popular-vikt,” popular 
weight), was shown to-the public for 
the first time. Volvo agents in the 
largest cities simultaneously showed 
this car and accepted orders for it. The 
PV 444 should be ready for delivery 
in early autumn and the company ex- 
pects to produce about 8000 this year. 
A report from the American legation 
in Stockholm says the PV 444 gives the 
impression of being a quality automo- 
bile. In design it appears to be a com- 
bination of General Motors and Chrys- 
ler styling. The rear portion resembles 
a late model Pontiac, while the front 
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Power, torque, fuel consumption 

curves for B4B (Penta) engine vp- 

erating on 25 per cent alcohol, 75 
per cent gasoline. 


appears to be an adaptation from 
Chrysler styling. The car is a com- 
promise between good streamlining and 
consideration of adequate space. ‘vith 
this new car, Volvo intends to comyete 
with other cars in the low weight c'38, 
but it is emphasized that the PV 444 
is not a small car. 

The PV 444 is a two-door type, but 
the doors are exceptionally wide, »ro- 
viding easy access to the rear <eat. 
Like most European small cars, the 
chassis frame is not constructed «s & 
separate unit, but is incorporated with 
the body. This has made possible con- 
siderable saving of weight and a lower 
center of gravity. Coil spring suspen- 
sion is used at the front and rear. The 
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A NATIONWIDE ELECTRICAL 
REPAIR SERVICE...AS CLOSE 
AS YOUR TELEPHONE 


Men who have helped to 
build electrical equipment 
naturally know the most 
about repairing it. That’s the solid basis upon 
which Westinghouse “‘Factory-Proved” Maintenance 
is founded. 

This nationwide service organization thus offers 
you an important plus value—‘‘Factory-Proved” repair 
and engineering service on a local basis. 

In the Westinghouse Field Engineering and Service 
and in the near-by Manufacturing and Repair plant, 
are men who have spent years acquiring electrical 
“know-how”. They have helped to build motors, 
generators, controls. They have been specially trained 
in factory methods of reconditioning and repair. 

Backing them up is the most modern type of pre- 
cision equipment. Testing is handled according to 
rigid factory specifications—including high - frequency 
testing, dynamic balancing of rotating parts, fatigue 
tes's, etc. 

Fecause of these special facilities and methods, 


- 
* 
ae 








PLANTS IN 25 CITIES 


MAINTENANCE 


Westinghouse is in a position to give you—through its 
District Offices and repair plants in or near your own 
city—the same guarantee on repaired equipment as 
on new equipment. 

Don’t overlook the advantages of this “‘Factory- 
Proved” repair service in keeping your electrical equip- 
ment at peak efficiency. Call nearest Westinghouse 
Office for prompt service on any repair job— inside or 
outside your plant. 


FOR PROMPT SERVICE ON 
RENEWAL PARTS 


. . . call your Westinghouse 
Sales Office. Ample stocks of 


Westinghouse factory renewal parts are available 
at all times. To speed minor repairs, build up your 
own stocks of parts most subjected to wear. 


Westinghouse Electric & Manufacturing Co.; P.O. 
j-96001 


Box 868, Pittsburgh 30, Pennsylvania. 





OFFICES EVERYWHERE 
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PV 444 has been thoroughly tested, five 
cars having been driven a total of ‘ 
600 miles, under differing roads 


; climatic conditions, before present 

re I Ti every the new model to the public. Speci 
| | tions of the PV 444 other than ‘th 

given in the accompanying table fo! ic 


Service weight 2200 lb. 


day 
- \ | Number of passengers... Four 
z a Engine Penta B4E 
e S S ent ial e \| Compression ratio 6.5 to 1 


Main bearings Three 
Lubrication system Pressure (gear 
pump) 
Ignition system 6- volt battery 
with vecuum 
regulation 
Engine mounting Three-point 
Transmission Three - speed 
(synchronized 
in 2nd 
3rd) 
Gear ratios First—3.58 ¢ 
Second—1.62 
Third—1 
Reverse—3.2 
to 1 
Clutch Single dry plate 
8-in. diam. 
Universal joint type Spicer with 
sealed needle 
bearings 
Rear axle Semi-floating, 
spiral bevel 
-ring gear 
Rear axle gear ratio 4.7 to 1 
Wheels Pressed steel 
plate, rim, 
3.50 in. by 16 
in, 
5.00 in. by i6 in. 
Brakes Hydraulic, 9 in. 
diam. drum 
Hydraulic, tele- 
scope type 
Gasoline tank capacity.. 9% U. S. gal. 


The.PV 444 is equipped with a man- 
ual starter and downdraft carburetor. 
Lights and other electrical equipment 
are of the German Bosch make. The 
company claims that the engine is free 
from knock on 65 octane fuel. The 
price of this car will be Kr. 4800 (about 
$1120, plus the usual sales tax of 5.3 
per cent). Although the PV 444 is 
more expensive than the other Euro- 
pean models in the same class, the car 
is larger and has been designed for the 
type of roads encountered in Sweden. 
For this reason, Volvo company offi- 
cials do not greatly fear the competi- 
tion of the other models. 


The Volvo six-passenger car, PV 60, 
is not a complete new model, but a mod- 
ernized successor to the PV 50 car. 
This car has been ready for a long time 
and is reported to have been thoroug':ly 
tested. It is not streamlined, and re- 
tains the lines of the PV 50 with c:r- 
tain small changes, closely resemb! ng 
an American model of about 1939 vin- 
tage. Some of the more important 
specifications of the PV 60 follow: 


Service weight 3480 Ib. 
Cc qq R K. : R U Cc T RR A sl TO [2 Number of passengers. Six 
4 Wheelbase 112 in. 
BATTLE CREEK. MICHIGAN, U.S.A. 4 Tread—front . 4 
a n. 
— =a ——— Sis ll aie Total length 186 in. 
ij Maximum width 71 in. 
Products of CLARK e TRANSMISSIONS e ELECTRIC STEEL CASTINGS Penta ED. 


90 hp at 3500 rpm 
RD FEN: LOPE T ARIE SE ee Piston displacement . 224 cu in. 
INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS Number of cylinders... Six 


Bore and stroke 3.31 in. by 4.34 in. 
METAL SPOKE WHEELS e GEARS AND FORGINGS e RAILWAY TRUCKS Valve arrangement .. Side valves 
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Beeting today produces Cast Bronze Bearings of superlative 


quality...In precision, in fineness of finish, in uniform physical and 
metallurgical qualities they surpass any Cast Bronze Bearings ever 
before produced in volume...Developed for war they are fit for the 


finest machines of peace. The Bunting Brass & Bronze Company, 


Toledo 9, Ohio. Warehouses in principal cities. 


S NS \ 


BRONZE BEARINGS *®* BUSHINGS * PRECISION BRONZE BARS 
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Transmission ........ 3-speed with syn. 
chronized gears 
idence anew First—2.57 to 1 
Second—1.55 to 1 
Third—1 to i 
Reverse—3.48 to } 


Gear ratios 


Lighting and other eleetric equip- 


ment on the PV 60 are also of the 


I h Ermoas t ati c Bosch make. The price of this car wil] 


be Kr. 7400 (about $1760), plus the tax, 
Volvo exhibited 14 types of trucks 
and buses at the show, mostly in chassis 


form and equipped with gasoline ep. 
gines built by Pentaverken, the Volvo 
engine subsidiary. A few trucks were 
equipped with the Hesselman oil engine, 
which is available for customers desir. 
ing this type. At the present time, all 
gasoline engines are equipped with gas 
generators. Volvo also offered a truck 
with a load capacity of 4% short tons 
and a bus with a wheelbase of 166 in, 
to 205 in. equipped with a six-cylinder 
German MAN Diesel engine, which is 
built on license by Pentaverken. 

The 4%-ton, four-wheel drive truck 
chassis (see illustration) exhibited at 
the show can be equipped with either 
a six-cylinder gasoline or Diesel engine, 

‘ The front wheel hubs permit mounting 
of dual wheels. The following specifi- 
cations for this TLV 141 truck were 
announced: 








Gross weight ......... 17,650 Ib. 
Chassis weight ....... 6,600 Ib. 
Service weight ....... 8,475 lb. 
WOUND. Saccvcscees 150 in. 

gy nen . First—6.55 to 1 


Second—3.70 to 1 
Third—1.82 to 1 
Fourth—1 to 1 
Reverse 7.98 tu 1 
Rear .wheel drive 
es ibucaee 1 tol 





35 types of Chace 


Thermostatic Bimetals in sheets, 


Four-wheel drive ratio 1.76 to 1 
Rear and front axle 

ring gear - pinien 

WEG vcetinesbaeewes 6.83 to 1 





strips, shapes to specifications, and Specifications of the six-cylinder 


gasoline engine for TLV 141 truck: 





sub-assemblies are being supplied Power, max. ......... 105 hp at 2500 rpm 


Bore and stroke....... 3.93 in. by 4.72 in. 
Piston displacement . 3.44 cu in. 
Compression ratio ... 5.7 to 1 

Torque, max. ........ 260 lb-ft 

Main bearings ....... Seven 

Bearing surface ...... 25.6 sq in. 


to manufacturers for use in vital 





instruments and controls for 


Specifications of the _ six-cylinder 
Diesel engine for TLV 141 truck: 


POWS?, . MAM. 5 oS 0sc%s 95 hp at 2000 rpm 
Bore and stroke ...... 3.93 in. by 5.12 in. 
Piston displacement . 3.73 cu in. 
Compression ratio ... 17 tol 

TorGue, WME. © 0:. 0 6c0c 254 lb-ft 

Main bearings ....... Seven 

Bearing surface ...... 32 sq in. 


planes, ships, tanks and trucks. a 


Chace is always ready and anxious 


to cooperate with you on any 





fz —_ & h9 


problems pertaining to actuating 





Among the most interesting of the 
truck exhibits was a six-wheel drive | 
truck furnished with certain features 
: providing for operation in extremely 
. ‘ rough terrain. The truck was built for 
sive devices. [ military use only, with a load capacity 

of 15% short tons. In the front and 

rear of the front axle, there is a pair 

of idler wheels, raised above the ground 

WM ¢ Co level to such height that when passing 
ie . e 


over a ditch they take the load without 


elements for temperature respon- 





A permitting the main front wheel to 
Thermostatic Bimetals and Special Alloys touch the bottom of the ditch. This 


1610 BEARD AVE + DETROIT 9, MICH. truck also has two gearshifts with eight 
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ANGLE BRACKET AND SPEED NUT COMBINED 


If your product requires brackets for assembly, why 
not use brackets with self-locking nuts built right in 
them? Why fumble around with separate lock washers 
and threaded nuts and use a wrench besides to keep 
them from tuming? Why handle 9 parts (bracket, 
2 screws, 2 lock washers, 2 nuts, screw driver, 
and wrench), when 4 parts will do a better job? 
(SPEED NUT, 2 screws, and screw driver.) Think of 
the savings in manhours and material this could mean 
in your plant! 

These SPEED NUTS lock with a firm spring tension 


that permanently prevents vibration loosening. They 
reduce weight, speed up assembly, and strengthen 
the structure. And since they are produced on high 
speed automatic machines, these self-locking brackets 
are not expensive. 

Hundreds of manufacturers have improved both their 
products and assembly 
methods by changing 
over to Tinnerman 
angle brackets. Write 
for samples. 


TINNERMAN PRODUCTS, INC. 
2059 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 


==} THE BASIC PRINCIPLE 


of Spring-Tension Lock is 
Embodied in all Speed Nut Designs 


PATENTED * Trade Mark Regs U. S. Pat. Off, 


THING IN FASTENING S 
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speeds. The engine is either a 140 hp 
gasoline or Hesselman type. 

Many different opinions have been 
expressed regarding Sweden’s postwar 
demand for motor vehicles. Putting 
them all together it seems fairly cer- 
tain that in so far as gasoline and tires 
are available, the demand for new cars 
will be great, probably greater than 
ever before. When and to what extent 
the importation of American cars and 
trucks will be renewed is naturally of 
great interest to the dealers, but there 
seems to be a widespread opinion, ac- 
cording to consular reports, that the 
Volvo company will be ahead of its 
American competitors who are more 
dependent on the war than the Swedish 


concern. It is believed that a great 
number of purchasers will have placed 
their orders for the Swedish cars be- 
fore the American exporters or assem- 
bly plants are ready to start operations. 

Of Volvo’s prewar annual production 
of 5000 trucks and buses and 4000 pas- 
senger cars, 2000 vehicles were ex- 
ported, mostly trucks and _ buses,~ to 
Southern Europe, North Africa. South 
America, Norway’ and Finland. Ac- 
cording to the general manager, quoted 
in the Swedish press, the Volvo com- 
pany has no ambition to expand east 
of Suez, but will develop the small coun- 
tries as its sales territory. However, 
Argentina is said to be an excellent ex- 
port country for Volvo, but the success 
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QUALITY CASTINGS 
‘MADE TO DO THE JOB 


Efficient engineering and production methods with 
careful laboratory control — these factors combine to 
assure you that Gunite Foundries castings will meet 
your requirements. We specialize in certain automo- 
tive items shown here — Brake Shoes, Cylinder Liners, 
and Brake Drums. Drums are completely finished in 
our own machine shop. With a backing of 90 years of 
experience and steady growth, we are equipped to cast 
ALL ferrous metals — gray iron, Gunite, malleable, 
and steel — on a quality basis. Let us quote on your 
requirements. 








GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 
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there is said to depend greatly on the 
American shipping rate Competition 
Relative to Russia, the company ap. 
pears to fear that if it were to ente 
this field at all, the demand might be 
so heavy that a complete reorganiza. 
= might be necessary for this export 
alone. 


New Basis of British 
Automobile Taxation 


After many months delay in ap. 
nouncing his decision in response to 
appeals by the Society of Motor Manv- 
facturers and other interests for a new 
basis of car taxation, the British Chan- 
cellor of the Exchequer has announced 
his acceptance of the proposal that a 
cubic capacity basis should take the 
place of the so-called horsepower rating 
(based on cylinder bore and number of 
cylinders). 

The change will be effective as from 
Jan. 1, 1946, but it has yet to be de. 
cided whether it will then be applied 
solely to cars registered for the first 
time on and after that date or whether 
it will apply to existing registered cars 
as well. 

The rate is to be £1 per 100 cubic 
centimeters. At this rate the annual 
tax on small cars will usually—but not 
in all cases—be somewhat less than 
under the existing horsepower rating. 
But as applied to cars of 14 hp and 
upward the tax payable will be higher 
as a rule, in some instances much 
higher. Thus the 27-hp Humber, which 
before the war was taxed £20.5s. (15s. 
per hp) and during the war £33,15s. 
(25s. per hp), will be subject to a 
tax of £41 per annum when the basis 
becomes £1 per 100 cu. cm. The 40-50- 
hp Rolls Royce, instead of being taxed 
£38.5s. as before the war and £63.1is. 
during the war, will carry a cubic 
capacity tax burden of £73 per al- 
num (approximately $292.00). 


One of the few exceptions to the 
general rule that cars of high power, 
on British standards, will be taxed at 
a higher figure on the cu cm basis is 
the 30-hp Ford V 8. Its annual tax 
will be £36 as compared with £37.10s. 
with the hp tax at 25s. per hp and 
£22.10s. before the war at 15s. per hp. 
In contrast, the 30-hp Studebaker, taxed 
the same amount as the Ford both be 
fore the war and during the latter, 
will be taxed £41 under the cu cm basis, 
ie., £3.10s. more than the Ford. Similar 
divergencies occur in a number of it- 
stances, though not even these alter 
the fact that, on the whole, the cubit 
capacity tax will favor small cars and 
penalize large ones. 

For that reason, one of the chief 
criticisms of the hp tax, i.e. that it 
encouraged the production and use in 
Britain of small cars that lack appeal 
to a considerable extent in export mal- 
kets, will apply also to the new basis. 
The latter, it is true, will not restrict 
designers quite so much as the hp 

(Turn to page 98, please) 
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. is designed particularly for aircraft test 





New Products 
(Continued from page 40) 


High-Frequency Capacitors 


A new line of high-frequency paper- 
dielectric capacitors, available in rat- 
ings of 5000 to 20,000 volts d-c, 0.01 
microfarad, is being offered by the Gen- 
eral Electric Company, Schenectady, 
N. Y. Developed primarily for grid- 
and plate-blocking service in the elec- 
tronic-oscillator circuits of high-fre- 





G-E paper-dielectric capacitor 


quency induction-heating equipments, 
they can also be used to advantage in 
other high-frequency oscillator circuits 
of a similar nature. 

The high-voltage paper-dielectric ca- 
pacitors are of relatively high capaci- 
tance for high-frequency units, and yet 
they are more economical than the con- 
ventional high-frequency units of con- 
siderably smaller capacitance values. 
They can, therefore, be applied with 
savings in cost as well as reduced losses 
and lower voltage drop across the ca- 
pacitor. 


Trimount Carrier System 


A carrier system for use with dynam- 
ic pressure gages and other instruments 


has been originated by Trimount In- | 


strument Co., Chicago, Ill. The system 


Wor involving boundary layer studies, 
air foil pressures, and other specialized 
appi:cations; internal combustion induc- 
tion system pressures; and for general 
Industrial use. It is available in two 
series—one making use of the modu- 
lated carrier wave principle, while the 
other employs a discriminator circuit. 
Frequency ranges are as high as 10 
ke. The power supply and oscillator 
are small, compact, and lightweight, 
and can be furnished in any number of 
channels required. 

(Turn to page 70, please) 


March 1, 1945 

























































WITH 


HOLTITE 
“F, « 


In your present and future production 

lans, careful consideration should 
be given in determining the type of 
fastenings best suited for each par- 
ticular application. 

Eliminate all doubts by submitting 
your fastening problems to our En- 
— and Laboratory Staffs. 

hey will complete your production 
picture by recommending the most 
efficient, economical method of fas- 
tening the vital parts of your products. 
Specify HOLTITE engineered fasten- 
ings — made with the precision of 
small tools 











Cut fastening time in half by changing to 
HOLTITE-Phillips Recessed Head Screws 
and bolts. Replace hand driving with safe 
spiral and power driving even on finished 
parts. The tapered bit cannot slip from 
recessed head to spoil work. or injure 
operator. Adopt this modern screw driving 
method as standard practice to reduce 
fastening time an average of 50%! 


CONTINENTAL SCREW (CO 


New Bedford, Massachusetts, U.S.A. 


74 FEATHER TOUCH 


... AND 400 HORSEPOWER 
BRAKES GO ON 


will no doubt stress once more the 

great packages of power under the 
hoods of vehicles fresh from the pro- 
duction lines. 

But, by and large, they’ll probably 
forget about the over 400 horsepower 
brakes that will be called upon to bring 
these vehicles to a safe, smooth and 
quick stop — if necessary — and do so 
with no more energy than that of a 
child’s foot on the brake pedal. 

Sure, the American public wants per- 
formance when it tromps down on the 
accelerator pedal. It likes that feel of 
reserve power. 

But it’s just as important — and in- 
deed, probably more so — that there be 
power to slow down or stop the motor 
vehicle once it has been placed in mo- 
tion. 

Present-day brakes can slow down or 
stop a motor vehicle very fast. And, 
yet, rarely do you ever find anyone 
boasting about the horsepower of the 
brakes — horsepower far in excess of 
that in the engine. 

First of all, there is stored up in a 
moving motor vehicle a tremendous 
amount of energy. This is energy of 
motion or what we learned at school in 
the study of physics as “kinetic en- 
ergy”. Slowing down or stopping of 
the vehicle is done by the brake mech- 
anism wherein the brake lining rubs 
against the brake drums of the wheels. 
This process changes the kinetic en- 
ergy or energy of motion into heat 
energy. 

If the weight of the moving car is 
doubled the kinetic energy also is 
doubled, at all speeds. There is, there- 
fore, twice as much energy of motion 
to change into heat energy every time 
the driver of the car slows down or 
stops the vehicle. The same ratio holds 
for all changes in weight. If there is 
three times as much weight to be 
stopped, there is three times as much 
heat to be dissipated by the brake 
drums. And so it goes. 

All of us know that motor cars of 
postwar days will travel at high speeds 
again and be able to stop safely from 
these high speeds. Now, when one fig- 
ures how fast stops may have to be 
made, several very important factors 
come into the picture. 

A motor vehicle possessed of good 
brakes can be brought to a stop easily 
in 4 seconds from a speed of 60 miles 
per hour. That means the vehicle will 
stop in a distance of 176 feet. It is quite 
remarkable when one stops to think 
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about it that the weight of a car can be 
brought to a complete standstill in four 
seconds from a speed of 60 miles per 
hour. 

It is still more remarkable when it 
is realized how powerful modern 
brakes are considered from the stand- 
point of how long it takes the engine of 
a motor vehicle to bring it from a stand- 
ing start up to a speed of 60 miles per 
hour. There are a lot of cars in which 
this cannot be done in less than 30 
seconds. As a matter of fact there prob- 
ably are not many cars powerful 
enough to be able to do this in much 
less time than 20 seconds. However, 
even 20 seconds means that it takes 5 
times as long as the 4 seconds needed 
by the brakes to bring about the same 
change in speed. 

Horsepower of motor cars has been 
steadily climbing and present engines 
and those to come may‘ be anywhere 
from 60 to over 100 horsepower. Let’s 
take 85 horsepower as typical of most 
of them. With the brakes being at least 
five times as powerful as the engine, it 
is safe to say that the brakes on our 
cars build up at least 400 horsepower. 
In many cases it will be well over this 
figure. 

Now, in bringing a fast moving 
motor vehicle to a stop by bringing this 
tremendous horsepower into action re- 
quires a certain amount of effort and 
time on the part of the driver, The aver- 
age driver consciously or wuncon- 
sciously, knows when he is going to 
apply the brakes. The interval from the 
instant he thinks about it to the time 
his foot changes from the accelerator 
pedal to the brake pedal, is known as 
“reaction” time. This reaction time 
naturally varies with different individ- 
uals. Some are slow thinkers — others 
have a lightening-like mind and are 
much more agile in their actions. Re- 
action time may vary from a fraction of 
a second to as much as two seconds, 

Two seconds isn’t much time. But 
when you translate it into terms of dis- 
tance traveled by a fast moving motor 
vehicle it becomes tremendously impor- 
tant. It will become still more impor- 
tant in post war driving since new cars 
promise to be fast and highways once 
more will be dotted with a driving pub- 
lic anxious to shake off the shackles of 
several years’ restrictions. 

Supposing the reaction time of a 
driver is % of a second and circum- 
stances force him to stop the car going 
60 miles per hour. At this speed the 
car covers a distance of 66 feet driving 
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during 34 seconds time. But remember 
this is only the “action” time. The 
brakes still have to be applied to stop 
the car. That is, the reaction time plus 
the braking time equals the actual time 
to bring the car to a stop. If the brakes 
on the car are 50 percent efficient, let us 
say, we would get substantially the 
following: 

TIME DISTANCE 


Reaction time .75 seconds 66 feet 
Braking time 5.45 seconds 240 feet 


Total 6.20 seconds 306 feet 


So, we see that the car would travel 
306 feet from the time the driver 
thought about applying the brakes un- 
til the car actually came to a stop. 
Brakes in better condition would, of 
course, permit of a quicker stop, but 
with brakes and driver reactions being 
on the average about 50 percent of the 
ideal, the foregoing figures probably 
represent prevailing conditions, 

We cannot change the ratio of car 
speed and distance. At 30 miles per 
hour a car always will travel 44 feet a 
second. Nothing can be done to change 
these figures. But something can be 
done to cut down the lag of time in 
applying brakes so that no matter how 
tired the driver a light touch of the 
pedal effectively and easily stops the 
car. Instead advantage is taken of the 
common forces such as atmospheric 
air pressure and the vacuum existing in 
the intake manifold of the engine in the 
motor vehicle. 

A railroad engineer brings a half- 
mile long train to an easy stop. His 
strength does not enter into the prob- 
lem at all. 

Nor should the car driver’s strength 
enter into the problem of stopping his 
ear. Like the railroad engineer the 
driver with power braking, merely puts 
his foot lightly on the brake pedal and 
then, vacuum and pressure go to work 
for him. These two forces will do it so 
much more quickly and positively that 
no driver can compete with them. Be- 
sides—and this is important—vacuum 
and pressure never get tired or con- 
fused, no matter what the emergency. 
All the driver of a well “braked” car 
need do is give the brake pedal a light 
touch whereupon the booster action 
goes into effect so smoothly that the 
driver is not aware of it. 

Power braking with feather touch 
control will supplant the “leg muscle” 
act of the driver just as electric start- 
ing shelved muscle power in cranking 
engines, 
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MUST, we wu nave 
BETTER BRAKES - aad doo” 


> in "We have set a decelerating rate equivalent to a 30-ft. stop from 
the §20 mph as our current standard. Yet we know that this will not 
the | °Nly be inadequate for post-war conditions, but is inadequate 
erie today!” 


the 

- So says Merrill C. Horine, well known auto- brake action reduces accidents, checks 
alt . e e ° ° Ar . . “a 

His § Motive authority, in his article ‘The Shape pay-load delays and is a definite “‘han- 
rob- ff of Trucks to Come” in the November S.A.E. dling" asset. 
Journal. , ‘ 
eth mal Vacdraulic—the Power Braking Booster 
the Manufacturers, fleet operators and in- is simple yet effective in operation. There 
po dividual owners of commercial vehicles is no action lag . . . no rods or links to get 
vork [have come to recognize efficient stopability | out of adjustment. 
it so asa “must.” are a 
that Vacdraulic is easy to install. Only four 
= On trucks, buses and passenger cars, simple steps are necessary for installation. 
con- |Vacdraulic split-second, feather-touch May we send you complete details? 
ney. 
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KELSEY - HAYES WHEEL CO., DETROIT 32, MICH. 
Sold to Automotive Distributors by 
EMPIRE ELECTRIC BRAKE CO., Newark 7, N. J. 


VACDRAULIC is a Trade Mark of Empire Electric Brake Company 
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FAST - THOROUGH - LEGIBLE 
PARTS MARKING 




















Parallel Plate Capacitors 


A line of high-frequency, payallel- 
plate capacitors, designed for use in the 
resonant circuit, or “tank circuit” of 
high-frequency electronic oscillators 
such as those used in electronic-heater 
equipments, has been developed by the 
General Electric Company, Schenectady, 
N. Y. When connected in parallel with 
an inductance coil, this class HFP, 
water-cooled capacitor constitutes the 
resonant circuit which determines the 
frequency of the oscillator. 

In this application the capacitors are 
operated at relatively high voltages and 





G-E high-frequency, parallel-plate 
capacitor 


| may be required to carry heavy cur- 


rents continuously at frequencies up to 
several megacycles. The following fea- 
tures are said to make them particular- 


| ly suitable for this type of service: Low 


losses at high frequencies; uniformly 
high dielectric strength; high current 
rating per unit volume; and convenient 
mounting and connection facilities. 
These units are available in standard 
ratings ranging from 2000 volts, 0.025 
microfarad to 9000 volts, 0.0056 micro- 
farad. 


New Development in 
Diesel Engines 


A new discovery in the Diesel engine 
field, which will enable the engine op- 
crator to use either gas or oil as fuel 
without any electrical sparking device, 
and which is said to cut fuel consump- 
tion of gas engines by from 20 to 25 
per cent, was revealed by The Cooper- 
Bessemer Corporation, Mount Vernon, 
Ohio. 

The conversion from liquid to gas 
fuel is said to be as simple as the 
closing of one valve and the opening of 
another with the engine operating con- 
tinuously at full load. 





Af the Front 
They Are Giving Their All 
Now Give Your Little 
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To bore 12" diam. holes in a 30" 
plate 114" thick required only 1 
hour each on the DoALL. A lathe 
could not swing the 30" plate, 
which had to be cut into two 
15" plates and then it took 3 
hours to bore each hole. 


FASTEST METAL CUTTING METHOD TODAY 


Whether it's armor plate, blocks a foot thick, tubing 
or stacked sheets, the DoALL goes right through oat 
them with no lost motion, time or energy. No other ft 
equipment or machine can compare with the DoALL/ 2 
for straight line and contour work, internal and\\ 
external sawing of metals, alloys, plastics, lami- 
nates and wood. 





6 models to select from—a size for every need— 
priced from $1,000 to $5,000 with motors. 


Send for an interesting story-in-pictures of 





DeALL ADVANTAGES over 9 Basic Cutting Methods | : ‘ «° 
Cent i 5 indi Colloidal Dus A Band Band Inspection Labor POWDER METALLURGY 
our Sawing Band Filer ginnae es Grinding Wheels Cutting Oils sdiines Variable Speed tory a } 











@ a and Pulleys 
aa ) 
Magnetis Chucks) (WN 
 & i 
Selectron = d 


pos “ SPLLOWASTER 
Soluble Oils Coolant Systems 





CONTINENTAL MACHINES, INC. 
1323 S. Washington. Ave.. * Minneapolis 4, Minn. 
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TheWill To Serve C4 Ability To cay a 
Cyuals The POWER TO win / 5 

Successful warfare—and successful manufacturing, too!—is a . 
waged by men who want to serve, and who have the ability and rik WE 
equipment to win. 

We here at Aircraft Mechanics, Inc., have served many major 
manufacturers as sub-contractors throughout the war period. As a vest 
each of us participating in the flow to war essential production lines of high 
tensile steel forgings and welded tubular assemblies, has become skilled in 
his job. Each, also, has learned how to cooperate with the other worker so 
that a high standard of efficiency is gained. 

Thus, we can offer any manufacturer a sub-contracting service which pro- 
vides the goods ordered at the time specified, and at an economical cost. 

Write us, now, and full particulars regarding our ability to serve 
you, too, will be sent to you immediately. 


BUY AN EXTRA WAR BOND 
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* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 
























Manpower Limits 
Industry Output 


(Continued from page 17) 


However, interference with manage- 
ment’s discharge of its responsibilities 
has increased. Whereas before the 
war most strikes and stoppages were 
over union recognition, wages and 
hours, today the principal objective of 
strikes and stoppages in the automo- 
tive industry is to defeat action by 
management to maintain discipline and 
to further worker, job and plant pro- 
ductivity. Strikes over transfer of 
employes, production standards, even 
changes in supervisors, are examples, 
Not only that, the number of strikes 
and work stoppages has greatly in- 
creased. During the year 1944 there 
were 1045 recorded strikes and work 
stoppages in 500 automotive plants. In 
at least 43 per cent, the issue involved 
plant discipline and worker, job or 
plant productivity. 

The Government’s own Bureau of 
Labor Statistics tabulation shows that 
there were more than five times as 
many strikes in automotive plants in 
1943 than in 1940, with 441,125 man- 
days lost in the wartime year compared 
to 104,377 in the earlier period. These 
figures give, of course, only a partial 
picture of the idle time resulting from 
strikes as the Bureau of Labor Statis- 
tics does not record strikes lasting less 
than a day nor involving fewer than 
six workers. 

The records of one large automobile 
company show that in 1944 the work 
stoppages that occurred as a result of 
disciplinary action being applied com- 
prised 52.3 per cent of its total com- 
pared with 15.6 per cent for similar 
cause in 1940. Of manhours lost be- 
cause of stoppages, 82.8 per cent of the 
total involved disciplinary cases in 
1944, compared to 4.4 per cent of the 
total in 1940. 

This evidence of management’s in- 
terest in maintaining discipline and 
productivity is remarkable when it is 
recognized that management has found 

(Turn to page 76, please) 










—~. DIAMONDS for Production, 


RE-SET-ABLE ° BIG-HED-NIB 


(Trade Marks Registered) 















Actual Size Photo 
3 Carat Size—Common 
ve” Shank—$36.00 ea. 





4 S. Pat. 2,351 
| 6 » « » Guards against breakage. mounting . . 










LO C- K f Y- S ET @ RE-SET-ABLE adds colifeofyourdiamond All diamonds are LOC-KEY-SET for Diamond Tools 
by Patented Proce - «+ More work per carat. Exclusive pat- immediate shipment . . 
1744 ented setting is tender to the diamond... in units of 4 carat (No. 1 size) and lettered 

- Holds firmly . . . Protects from damage to denote quality of diamond and style of 
3 grades — Common (C), 
No. 24 CN RE-SET-ABLES are now selling © Medium (M), Select (S). (24-hour reset- 

Factory Branches in 100 lots. Ask foreasy No.4 Catalogand _ ting service $1.00 postpaid.) Bigger stones 


. Tools numbered on Your 


Grinder’s Instruction Card. Shows sizes to in C grade are genuine economy in dia: 
Jobbers fit your machines. Tools backed by service mond use. For large wheels we recommena 
Everywhere unequalled. No. 60-CN, 


DIAMOND TOOL COMPANY, Not Inc. 938 £ 41st Street CHICAGO 


CHICAGO 15, Ill. 


Equip Now 
with 


“RE-SET-ABLE” 












Precision Grinding 
Production Line 
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IS ESSENTIAL PROTECTION 
FOR A MULTITUDE OF PRODUCTS 


“ed 

ose 

ial 

om 

is- 

288 

an 

ile 

rk 

of 

m- 

m- 

si Because they started out with Bonderizing under the 
“A finish, millions of pre-war cars, 3 to 10 years old, 
in have been demonstrating to car owners the extra 4 
finish value of Bonderizing. 
~ Bonderizing will be back on the new cars, providing 

; bodies, hoods, fenders with a rust-inhibiting surface 

is 5 

nd that bonds the final finish to the metal, prevents the 


spread of rust from scratch or mar. 


Bonderizing will be back, too, on a multitude of 
other sheet steel products, giving them the extra 
value of lasting fine appearance that means superior 
quality to the customer when the dealer says, “It 
is Bonderized.” 


PARKER RUST PROOF COMPANY 


2178 E. MILWAUKEE AVE. e DETROIT 11, MICHIGAN 


BONDERIZING + PARKERIZING + PARCO LUBRIZING 


HOLDS PAINT TO STEEL INHIBITS RUST RETARDS WEAR : 


}|/Parker Propucts Conquer RusT 
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Weld pipe with 





Patent No. 2,156,169 


PROTECT 


Valuable Parts 





When you weld pipe with 
WEDGE Chill Rings with 
the patented SPLIT Fea- 
ture you can use LIGHTER 
WALLED PIPE and save 
money. WEDGE Chill 
Rings REINFORCE the 
joints and, therefore, lighter 
pipe can be used. Write 
today. 





There are many valuable 


Split Feature 
Patented 





parts, threaded and not 
threaded, that should be pro- 
tected against damage while 
in handling, storage or ship- 
ping. WEDGE Protectors 
are used by many—the cost 
is low considering the pro- 
tection obtained. Write. 


WEDGE PROTECTORS, INC. 


9540 RICHMOND AVENUE CLEVELAND 5, OHIO 


Use WEDGE Chill Rings-Thread Protectors 














through experience that Government 
agencies as a rule will not back the 
application of sound managerial prac. 
tices which might involve the: apylica- 
tion of disciplinary measures objected 
to by union representatives. 

For each case that results in actual 
strike or recorded stoppage of produc- 
tion there are hundreds of other in- 
stances where production is adversely 
affected or where the safety or welfare 
of other employes is endangered by 
irresponsible action, willful disregard 
of shop rules and unconscionable con- 
duct. In addition, there are many 
cases involving infractions of piants’ 
rules and regulations such as excessive 
time spent in the washrooms, smcking, 
loafing, gambling, reporting to work 
late, leaving the job before the shift 
ends, etc. 

Correcting such conditions does not 
always call for the application of 
penalties, nor should it be necessary to 
do so, but management should have 
the authority to “make its decisions 
stick” on important issues. 

Perhaps one of the most dangerous 
illusions in the country today is the 
idea that union representatives can 
assist management in the maintenance 
of good managerial practices, particu- 
larly those involving discipline. There 
have been a few exceptional cases, but 
almost invariably they have resulted 
in partisan efforts to replace these ex- 
ceptional and responsible union repre- 
sentatives who agreed with manage- 
ment. The political nature of unions 
precludes acceptance of such responsi- 
bility. 

Workers, job and plant productivity 
and plant discipline have been further 
disrupted by the efforts to unionize 
foremen. Higher management must 
depend upon its foremen to maintain 
worker, job and plant productivity and 
plant discipline. Yet some workers 
and union representatives are constant- 
ly attacking foremen for carrying out 
their responsibilities. In a bulletin to 
members on thjs subject, one _ local 
UAW-CIO Union concluded with the 
statement—“Therefore to protect their 
own interests, they—foremen—should 
work with us instead of against us as 


(Turn to page 78, please) 
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HARDNESS TESTING 


THE SHORE INSTRUMENT & MFG. CO. 
Van Wyck Ave. and Carll St., Jamaica, New York, N. Y. 
Agents in all Foreign Countries 


The STANDARD SCLEROSCOPE (Now 
hly Improved) for more than twenty 
years has made good and is still used for 
doing the world’s hard work in testing. 
In genera] use for specifications puwu- 
poses. Simple, Sturdy, Comparativeiy 
Inexpensive. [Illustrated bulletins free. 
FOR QUALITATIVE AND QUANTITA- 
TIVE HARDNESS MEASUREMENT, 
under Static Pressure, the MONOTRCON 
is the only machine now available. Ope'- 
ative up to over 2000 Diamond Brinell. 
Avoids errors due to spring in test 
pieces. Takes readings with the load c», 
avoiding reversal lash errors. No setting 
to zero. Operates at highest Speed. Has 
solved many old laboratory and shcp 
problems. We also make the Duromei°r 
for testing the hardness of rubber. 
Comprehensive bulletins free. 














2. 
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IN HYDRAULICALLY- 
FORMED BELLOWS 


the metal has to be right 





HOW ALUMINUM BRAZING Metallic bellows can be made four ways: 
SIMPLIFIES ODD SHAPES 1. Built up from a number of sections. 
Until recently heat transfer units have been complicated 2. Mechanically spun from a welded tube. 
by special reinforcements to give them strength in un- 
usual shapes. At high temperatures the soft solder, 3. Mechanically spun from a seamless tube. 
which bonds copper tubes to their shells and to each ; 
other, could not stand the severe stresses set up by 4. Hydraulically formed from a seamless tube. 
pressure, vibration and shear in unusual shapes, unless ost a . ra _—— 
other weight-increasing supports were added. e and second are as strong as ir, metal ani 
. " iit joints; the third as its tool-scratched metal; the fourth 
ALUMINUM BRAZING CHANGED ALL THAT as its metal only. 


Discovery of a way to braze thin-walled aluminum 


tubes to aluminum header plates and shells made simply In hydraulically forming a bellows, no spinning tool 


. : touches its surface. It’s made by forming the paper- 
contracted odd shapes possible, Sor three sensuns: thin walls of a metal tube between the plates of a col- 
1, Aluminum alloy bonding material defies tempera- lapsible die by means of internal hydraulic pressure. 

tures, pressures and strains several times higher than And since that pressure is much higher than any pres- 
soft solder can stand. sures it will meet in service, any bellows that survive 


the formi ocess must be metallurgicall d. 
2. Heat-treatable aluminum alloy tubes, header plates lat tdabinsisatl urgically soun 


and shells stand temperatures and pressures that Therefore, to make hydraulic forming practical the 
cause copper to anneal and weaken. metal from which the tube is made must be free from 
slag and scale inclusions . . . and the tube must be free 


3. Aluminum’s weight being 14 that of copper affords from draw die marks, variations in wall thickness and 
other obvious advantages to designers of products faulty crystalline structure. 


incorporating heat transfer units. 
. : . Clifford, being the first to produce hydraulically- 
That’s why USAAF designers were quick to take ad- formed bellows for industry, not only realizes the im- 
vantage of Clifford’s discovery and put Feather- portance of metal selection, but also appreciates the 
Weights to use in a number of their aircraft models. critical nature of all processes involved in making bel- 





POSTWAR PLANNING lows assemblies for controlling temperature and pres- 

Now war orders occupy 100% of Clifford’s production... but inquiries sure, for sealing against PB TOssUre leakage; or for other 

ah suggestions about postwar applications of all- aluminum heat-transfer exacting uses. First with the Facts on H ydraulically- 
units [o automotive, heating, cooling and ventilating fields are welcomed. i i 

Clifford Feather-Weights ... Save 34 the weight... same size and shape. Formed Bellows. Clifford Manufacturing Co., 563 E 
Clifford Manufacturing Co.,563 E. First Street, Boston 27, Mass. First Street, Boston 27, Massachusetts. 


OtL COOLERS AND COOLANT a * 
’ HYDRAULICALLY- FORMED BELLOWS “=> ey 





4 Ss 
=) AIRC r \ } = feeeey IZ 
INSTRUMENT > apeaioall Beem TRAP } 23 ALL ALUMINUM ALL ALUMINUM 


= = = BELLOWS A  seiiows y os OlL COOLER 
BELLOWS. ; ASSEMBLY S=z ASSEMBLY : cs) | 
a | | VS S Ly G 
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No, 45-34 


CENTRAL EQUIPMENT CO. 
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A SINGLE 


CENTRAL 


UNIVERSAL 
HOSE CLAMP 
FITS OVER 100 DIFFERENT HOSE SIZES 


@ The Wolverine of the North Woods is a little fellow, 
but he can whip almost any size animal. The Central 
UNIVERSAL Hose Clamp likewise is able to take on any 
size—for just one size in the UNIVERSAL fits over a hun- 
dred different hose sizes. (The standard length, for example, 
fits any hose from 1” to 3” O.D.) 


Thus the UNIVERSAL eliminates the need for different 
size hose clamps. And it is powerful enough for all produc- 
tion and service requirements. It is easiest to use in hard- 


to-get-at-places; has fastest clamping action; goes on or off 
in a jiffy, without disconnecting the hose line; has plenty 
of take-up, even on synthetic hose; is rustproof, leakproof, 
. standard for U. S. 


self-locking; can’t strip or loosen . . 
combat vehicles. 












900 $3. WABASH AVE. 
CHICAGO 5, ILLINOIS 











stooges of the company that will eventy- 
ally cut their throats.” 

In concluding this broad and genera] 
presentation of the problem it should 
be emphasized that in our judzment 
most workers want to contribute move 
to an early victory. It is principally 
the unrestrained militancy of a mi- 
nority group of workers, stewards and 
union representatives and officials that 
is thwarting this desire of the ma- 
jority. 

Any substantial improvement jn 
worker, job or plant productivity is de- 
pendent upon clear understandiny and 
support of the exclusive responsibili- 
ties of management to make decisions 
in such fields as the products to be 
manufactured, schedules of production, 
methods of manufacture, and the 
hiring, promotion, transfer and dis- 
ciplining of employes. Continuation of 
union opposition and obstruction, sup- 
ported and condoned by certain Gov- 
ernment policies and officials, to the 
efficient use of manpower will finally 
lead to a low standard of living and 
perhaps to demoralization of our eco- 
nomic system and the anarchy we saw 
in France at the beginning of the war. 


The Price of Freedom 


(Continued from page 15) 


ing to pay the price for the blessing 
of such liberty in the new world, no 
matter what physical suffering was in- 
volved. They landed in mid-winter. 
Before many months had passed, half 
of their number had died. Yet when 
the Mayflower sailed home in April, as 
an old historian says: “Not one of 
the colonists went in her. So sweet 
was the taste of freedom even under 
the shadow of death.” Millions of our 
soldiers and sailors are under that 
same shadow tonight. May it not be 
written of us civilians in the fateful 
years ahead, that we lacked that cour- 
age of body, mind and soul, which, 
when all is said, is the real price of 
freedom.—F rom an address before the 
Union League of Philadelphia. Mr. 
Prentis is president of Armstrong 
Cork Co. and a past president of N.A.M. 





me oh ie of Supply FOR AIRCRAFT ENGINE MANUFACTURER: 


GASOLINE 


WATER INJECTION EQUIPMENT FOR 


FUEL CHARGING EQUIPMENT FOR JET 


FUEL CHARGING EQUIPMENT FOR GAS 


INJECTION EQUIPMENT FOR SPARK 


CARBURETED 
PROPULSION 


TURBINE 


IGNITION ENGINES. 


ENGINES. 
ENGINES. 


ENGINES. 


FUELCHARGER CORPORATION 


8800 GRINNELL AVE. 


INJECTORS @ NOZZLES ® MIXTURE CONTROLS 


DETROIT 


13, MICH. 


@ TUBING HARNESS 
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Tapped threads, normally weak spots in light-metal assemblies, become the 
toughest parts when protected with Heli-Coil Inserts. These precision-shaped 
wire coils line the tapped thread with stainless steel or phosphor bronze—give 
it the wear resistance of these hard metals—eliminate abrasion, stripping 
and seizing. 





















Heli-Coil Inserts engage fully with American National threads. They are 
installed.in-a fraction of the time required for solid bushings—occupy less than 
half as much cross-sectional area (permitting more latitude in design) —weigh 
one-fifth as much as solid bushings of the same inside diameter. 


Whether your tapped thread problem concerns original installations, salvage, 
maintenance or field servicing, Heli-Coil Inserts offer a simple, inexpensive 


solution, 
Up Just published . . . four- 
é@. page illustrated Bulletin 
239 ... explains principles of Heli- 


Coil Inserts and the Aero-Thread 
System . . tools for installation... 
product applications. Send for your 
copy’ today. 






{im 


PHELf [col 
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New Products 
for Aircraft 


(Continued from page 38) 





Micro-Linor wheel analyzer 


-| In degrees, regardless of bent wheels 
or rims, and is equipped with a device 
| for determining and allowing for run- 
| way slope. 


| Electrical Instruments 
in 114-Inch Size 


A line of 1%-in. electrical instru- 
ments has been designed by Roller- 
| Smith, Bethlehem, Pa., to withstand 
| the extreme conditions of aircraft ser- 


(Turn to page 82, please) 
— LLS { etd | M Chromium Plated Gage Blocks are | 


the basis of measurement for the close tolerances that are required to 
build the engines that power these giants of the air. 

To maintain their accuracies (to millionths of an inch) longer, each Ellstrom Gage | 
Block’s gaging surface is chromium plated—this not only gives you longer wearing 
millionths in laboratories but also on production checking operations. 

If you are not familiar with the advantages of the Ellstrom Gage Block over the 
ordinary hard steel block and how they save you time and money by their longer 
resistance to wear, it will more than pay you to write today for our illustrated 
catalog and price list. 


DEARBORN GAGE CO. sescsorsiciness 


of romiunt Pate Ufage Blocks 











: o.c. 
NS saniamoeres 40 
teen 








| Roller-Smith 14%-in. panel 
instrument 








A NON-DRYING High Spotting Blue Paste 


Saves Time and Labor 


As it does not dry out, it remains in condition 
om work indefinitely, hence saves the 
time. Intensely blue paste 












’ The DYKEM CO., 2301 L N. 11th St., St. Louis, Mo. | 









Tantalum-Tungsten 
CARBIDE Tools, Blanks and Dies. 
TANTUNG Cast Alloy Cutting Tools. 


THIEL AY) Tam 


NORTH CHICAGO ILLINOIS 









DYKEM 
HI-SPOT BLUE NO. 1078 | 


MECHANICAL DESIGN e PRODUCT 
DESIGN * DEVELOPMENT OF PRODUCTS 
AND PRODUCTION PROCESS MACHINERY 
AUTOMOTIVE DESIGN ¢ LAYOUT& DETAIL 
Phone: Harrison 7747 
FRANCIS AND CAPPELLE 
1616 Transportation Building, CHICAGO 5, ILLINOIS 


Consultation 
and Service on 














Always Specify 
REPUBLIC STEELS 


and STEEL PRODUCTS 
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Remember them? 
We Helped to Build Every One of Them! 





















lt was a familiar sight during peacetime. Nowhere else in 
the world could you see its equal.... It was America on 
wheels — a nation going places in 30 million automobiles. 


And we helped to build every one of them! 


But that’s not all. Look down that stream of cars all the way 
to the beginning ... 


Machine tools designed by Jones & Lamson have been used 
by the automotive industry ever since the: first automobile. 
They helped to make possible the mass production of inter- 
changeable parts which in turn has made possible millions 
of aittomobiles. They are now contributing to the greatest feat 
of wartime production that the world has ever known. 


As the oldest machine tool company in America, there are no 
major industries and few important products, for peace or 
war, to which Jones & Lamson engineering has not contributed. 


Manufacturer of: Universal Turret Lathes « Fay Automatic 


JONES & LAMSON 
Lathes * Automatic Double-End Milling and Centering Machines « 


MACHINE CO MPANY Automatic Thread Grinders * Optical Comparators * Automatic 
Springfield, Vermont, U. S.A. Opening Threading Dies and Chasers. 
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Torner PLAST-O-LOCK 


(Patent Applied For) 


10? 


on its NOT GO member! 


Here’s another first by Turner—a red plastic collet to more quickly identify the “not 
go” member of your plug gauges! Plast-O-Lock gauges are great time savers wherever 
they are used. 

Turner’s Plast-O-Lock (patent applied for) collet type plug gauges are not only 
easier to use but they will multiply the life of plug gauges many times. The reasen for 
this is obvious. Because Plast-O-Lock features a collet of plastic, slotted and tapered 
to fit into the tapered end of a standard plastic handle, it is possible for the gauges to 
be held securely without their surfaces being scratched or burred, thereby allowing use 
of most of the gauge’s length. For example, as the “go”’ and “not go” ends are worn 
beyond allowed tolerances they are simply cut off, thus leaving an unused end ready 
for gauging. To illustrate further, if a boring no deeper than 1%” is being checked, as 
many as 8 fresh gauging sections may be obtained from one standard length “go” 
gauge as furnished with Turner’s Plast-O-Lock. This obviously eliminates the necessity 
of salvaging used gauges. 

For full particulars about Plast-O-Lock gauges wire or write us today. 


* 




































4 Is easy to make length adjust- 
* ment because slot is provided 
for end wrench. 


1. Multiplies the life of the plug 
gage. 


Plast-O-Lock size range from 


Collet will not mar a lapped or 
2. polished surface. * 050 to .690. 


3, Used with plastic handle the 
* gauge has a more sensilive feel 
in the hands of an inspector. 


Red plastic collet for quick 
“identification of “not go" 
members. 








Fast delivery can be made on these Plast-O- 
Lock gauges as well as the following Turner 
gauges: ring, flush pin, snap and built up. 


YCRANER CSaRbine Company 


2622 HILTON ROAD ° ° ° Sd FERNDALE, MICH. 


| vice. ‘They maintain a service Accuracy 


ncent 
Propo 
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of 2 per cent. Immersion tests are Said 
to have shown their ability to wit. 
stand hydrostatic pressures up to 147 

















psi without case leakage. eal 
These new 1%-in. instruments ay, Mbesting 

_ available in d-c voltmeters, in all prap. Mtecl PT 
_ tical ranges above 50 millivolts, and jy gpbat 
d-c ammeters in all practical ranges pchieve 
above 500 microamperes. For certaj, grate tt 
applications lower ranges can be sup. s the | 
plied. Ford ¢ 
heen CO 

The 


! 
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' Guildhall 
| Building. 


| Guildhall Building are in the Cleveland 


| Terminal Group and are, in fact, under 
| the same roof. 


_ the firm’s enlarged Cleveland staff. 


‘Lear Accessories for 
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Army’s Giant Plane 



























Lear power unit 158, with Lear au- 
tomatic temperature control, which, 
with Lear 710 flexible shafting and 
one or two Lear 570 screw jacks, 
operates control of oil cooler flaps, 
glycol cooler flaps, and intercooler 
exit flaps on Army’s XB-19A plane. 






















Advertising Note 


Hill and Knowlton, Public Relations 
Counsel, New York and Cleveland, has 
moved its Cleveland office from 1454 
Building to 323 Republic 


Both the Republic Building and the 





The zone number, 
therefore, remains the same—Cleveland 
15. 

The move was necessary to provide 
more adequate working quarters for 















Powerful, fost-stepping Mobile Crone ...one-man operated 
. for “on and off” highway operations .. . simple to operate 


(eliminates cut-up terrain, mutilated concrete docks and runways) 


UNIT CRANE & SHOVEL Cone. wuwaucee 4 wisconsin 
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DROP-FORGINGS 


ANY SHAPE ANY MATERIAL + COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful, Informative j 
J. H. WILLIAMS & CO., “The Drop-Forging People” BUFFALO 7, N. Y.; 
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ncentive Pay Plan 
Proposed by Ford Motor Co. 


An incentive pay plan for steel mill 
orkers has been proposed by the Ford 
Motor Company. The purpose in sug- 
resting the plan is to step up Ford’s 
tee] production. Company officials said 
hat unless more production can be 
schieved, it may be impossible to op- 
rate the steel mill after the war. This 
s the first time in the history of the 
Ford company that such a plan has 
heen considered. 

The company is preparing to have 
very job in the mills restudied for 
time consumption. It is anticipated 
hat the necessary negotiations will 
take several months, with the possibil- 
ity that the plan, if it finally is agreed 
pon, will go into effect this summer. 
The percentage of the pay rate to 
be considered the base, and the percent- 
age which will be incentive pay for 
maintaining a normal production, 
will be determined in negotiations. In- 
reased tonnage over normal production 
also will be rewarded by a pay over- 
ide for the workers. Any plan worked 
wt in negotiations will be subject to 
approval by the War Labor Board, and 
will affect approximately 3,000 Ford 
workers. Seventy-five per cent of the 
steel mill’s war output goes to other 
consumers, 


New Production 
Equipment 


(Continued from page 36) 





No. 1-4 Roto-Matic milling machine 


station and held by a spring arrange- 
ment until the toggle chain clamping 
device provides positive holding action 
during the milling operation. This posi- 
tive holding action is released after the 
milling operation has been completed. 


T# Lima Electric Motor Company, 
Lima, Ohio, has made a new addi- 
tion to their selective four-speed ma- 
chine tool gearshift drive line. This 
unit is designed to power machine tools 
and other equipment requiring motor 
Capacities of 1 hp or'less. The unit is 
tated at % and % hp at 1200 rpm and 
hp at 1800 rpm. 























Versatile, exacting, efficient—yes, we admit that we are all of these and 
more ... In developing a source of supply for screw machine products, 
you can counsel in confidence with The Chicago Screw Company. 
For almost three-quarters of a century we have excelled in producing 
precision-made screw machine products. The “Know How” accumulated 
over these long years of experience has resulted in an organization 
that is exceptionally well qualified to help you with your present 
your requirements run into hundreds or mil- 
lions of pieces, regardless of size, shape or 
THE GHicAGO Screw Co. 
ESTABLISHED 1872 


problems and post-war developments . . . If 
material — you design ‘em, we'll make ‘em. 
1026 SO. HOMAN AVENUE CHICAGO 24, ILL. 











The new unit, identified as Type R, Trucks for Civilians 
is designed for continuous operation. A 


(Turn to page 86, please) In Atlanta Area 


Several hundred trucks a month for 
civilian use now are rolling off the as- 
sembly line along with military trucks 
at the Atlanta, Ga., plant of the Chev- 
rolet Div. of General Motors Corp. 
Formerly the plant had been producing 
military trucks only. 

Trucks produced at the plant are 
being distributed for civilian use in 
the Atlanta area. Monthly production 
schedules are being set up in accordance 

— _ with military and civilian truck alloca- 
Selective 4-speed gearshift drive tions agreed upon by OPA and military 
made by Lima Electric Motor Co. procurement officers. 
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CONTROLLED QUALITY 
from the time of the arrival of 
raw material at Wyman- 
Gordon plants until the fin- 
ished forging is delivered ... 
every step constantly under 
scientific laboratory control 
...and behind every Wyman- 
Gordon forging stands the 
broadest and longest experi- 
ence in the industry. 


WYMAN-GORDON has the 
"know-how," the equipment, 
and the organization to make 
quality forgings, all the way 
from five to five hundred 
pounds. 


MAN-GORDON 


eS eee ee ee 
ILLINOIS DETROIT, MICHIGAN 





Lima _ semi-enclosed, drip-proof, halj 
bearing motor of either two or three 
phase, 50 or 60 cycle, 220, 440 or 559 
volts is furnished as a standard inte. 
gral part of this unit. Type R is re. 
versible in all speeds with the use of , 
reversing drum control. Single phase 
units in above sizes to be available 
when conditions permit. 


SNYDER Standard 10 V 18 drilling 

machine designed and built by 
Snyder Tool & Engineering Company, 
Detroit, Mich., equipped with a five. 
spindle head and using four indexes to 
complete its hollow milling job on 2 
bosses, provides an example of how this 
standard machine can be equipped to 
perform special operations far beyond 
the scope of the conventional standard 
machine. 

The index table housing serves as a 
chip trough and coolant retainer. The 
standard index mechanism provides the 
smooth accelerations and deceleration 
(Turn to page 88, please) 



































We make FELT to close standards for thou- 
sands of uses. War demands and technological 
advances are regularly developing new appli- 
cations. We can help you. 


American Felt 


Company 
General Offices: GLENVILLE, Conn. 


Boston Chicago Detroit Philadelphia 
Los Angeles San Francisco Dallas 





New York 
Cleveland 


St. Louis 
Seattle y, 














SPRINGS 


Mey O1uy : 
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- GET THESE 
ADVANTAGES 


No. 18 BLANCHARD SURFACE GRINDER 


Non-Magnetic Work is Easily Ground 


Production v These brass vlates 1444“ x 1254" x 4“ are ground on both sides 
Adaptability aJ/ to almost clean the surfaces before holes are drilled. After 


Mixture Savin g of drilling, one side is ground flat within .003” removing .005” to 


.006” of stock. Production is 15 plates per hour. 


Operation Saving The brass plate is laid on the magnetic chuck and blocked on 
" | Material Saving all sides by steel pieces held magnetically. The picture shows the 
—“ Fine Finish plate as as aS for gue erinding. In rough orrns the 
is same setup is used with shims under the work, if needed, to 
Flatness / prevent rocking. “\ 


: Done on the Blanchard.” This 

\ Sa me on the Blanchard.” This 

Close Limits Phe book shows over 100 actual jobs 
" where the Blanchard Principle 


is earning profits for Blanchard 
owners. 


wm 


The BLANCHARD macuiINE COMPANY 


Seeomere ATE StREET, CAMBRIDGE 39, MASS., U.S.A. 
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Ingenious New 





haath 


SSS 


| Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 











Pec 





New Quick-set Dial Drill Sharpener 
Eliminates Guesswork...Keeps ’em 
Drilling Faster— Longer 


Attached to the Drill Sharpener, it adjusts drill 
edges to the proper angle for precision grinding, 
putting drill sharpening ona quick, efficient basis. 

QUICK-SET DIAL easily and accurately adjusts 
Sharpener for sharpening drill from 5/32” to 1” 
sizes. Dial insures accuracy in measuring angles 
and clearances on twist drills, preventing trouble 
and making drills last longer. Dial-Set sharpened 
drills cut faster and more accurately, as the edges 
are alike and uniformly sharpened. 

Precision built, calibrated and tested, unit is 
easy to set up.and operate. Saves wear and tear on 
drill presses—prolongs drill life—cuts costs—im- 
proves quality—speeds output. , 

Another thing worth remembering is Wrigley’s 
Spearmint Gum. That familiar red, white and 
green package which always meant “a help on 
your job.” No more of this famous brand and 
flavor is being made for anyone now—even for 
the Armed Forces overseas—as Wrigley’s stock- 
pile of finest quality raw materials is all used up. 
But—remember Wrigley’s Spearmint —The 
Flavor Lasts. 


You can get complete information from Ameraco Industrial 
Specialties, 122 S. Michigan Ave., Chicago 3, Ill. 
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Front view of grinder 
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Side view of grinder 
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of the Geneva wheel, hydraulically 
powered from the hydraulic system of 
the machine itself. 

Basically, this is a general utility 
machine, yet, it can be adapted to do 
many jobs with “special machine” eff. 
ciency through the use of special fix. 
tures, heads and tools. 


_Eurco PRODUCTS, INC., Bedford, Ohio, 

offers the Lempco Model ACX ip. 
ternal and surface grinder which turns 
and grinds internal, external, face and 
taper jobs. A micrometer screw ad- 
justment on the automatic power cross 
feed assures precision face grinds, 


| Both rack-and-pinion and screw feed 








Lempco model ACX internal and 
surface grinder 


are available for longitudinal travel. 
The grinding head spindle, with speeds 
of 6000 and 12,000 rpm., is driven by a 
2-hp. motor. Jaw or magnetic chucks 
are mounted on the face plate by a sin- 


| gle draw bar through the hollow work 


spindle. A %-hp. motor drives the 
quick-change work spindle at 80 or 130 


’ rpm. 





Write to the Boys 
Who Are 
Right at the Front 














Horizontal 
ROTO-MATICS 


wr 


When high production is in 
demand on your machining 
problems your requirements 
can be met with a Horizontal 
Roto-Matic. Continuous, non- 
indexing operation together 
with roughing and finishing 
spindles insure maximum 
output. Bulletins 110 and 120 
are available for suggested 
solutions to your problems. 


Davis and Thompson Co. 


Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. 
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No. I-A Continuous Rotary 
Drum Type Miller 


Milwaukee 14, Wisconsin 





.. for over 40 years ° 
THE PIONEER | 
MANUFACTURER OF 





AUTOMATIC CHUCKING EQUIPMENT 
POTTER & JOHNSTON MACHINE CO. 


PAWTUCKET, RHODE ISLAND : 
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pudry and TALC. Mts 


wake most of 
Hthe world’s catalytic 


| 


‘aviation base stock 


vel. 
eds 


ya 
cks 


\_and the best of 1! 


The roster of catalytic refining plants shows 
Houdry and T.C.C. first in number of units 
by a wide margin. » They were also first 
to go on stream— when the United Nations’ 
need for aviation fuel was most critical and 
the war wouldn’t wait. « They have always 
been first in volume of output—and will 
continue to be when the last Axis enemy 





has surrendered and refineries 
verted to motor fuel 
finally, they are first in quality of output— 
for the highest octane ‘aviation base stock 
now being produced anywhere in the world, 
without secondary Processing, 
Houdry-licensed units. 


are con- 
Production. * And 














comes from 






HOUDRY PROCESS CORPORATION 
WILMINGTON, DELAWARE 


Houdry Catalytic Processes and the T.C.C. Process are available 


ing agents to all American refiners, subject to approval by th 


BECHTEL-McCONE CORP. THE LUMMUS COMPANY 
Los Angeles, California New York City, New York 


through the following licens- 
@ United States Government. 


E. B. BADGER & SONS co. 
Boston, Massachusetts 
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BALL AND BEARING COMPANY 
ANN ARBOR, MICHIGAN 


BALLS + BALL BEARINGS - ROLLER BEARINGS 








Brockhouse Torque 
Converter 
(Continued from page 35) 


of this and other elements is of vita] 
importance to the efficiency of the trang. 
mitter. The casing is completely fille 
with oil, which, when the engine is rup. 
ning, is thrown tangentially from the 
pump vanes and impinges upon the 
blades formed on the periphery of the 
turbine first-stage rotor. The kinetic 
energy thus transferred tends to tum 
the rotor in the same direction as the 
engine. 

But when the fluid has passed 
through the vanes of the first-stage 
rotor it still has considerable velocity; 
so, to extract all its available energy, 
the fluid is directed on to vanes car. 
ried within a shrouding ring of the re- 
action member. At this point the fluid 
moves in a direction contrary to that 
of the first-stage rotor and the fune- 
tion of the reaction member is to turn 
‘it back to its original direction before 
it impinges upon the vanes of the see- 
ond-stage rotor. From the latter the 
fluid passes back to the pump element 
through ducts in the center of the as- 
sembly and is recirculated. 


In order to change the direction of 
the fluid between the two turbine 
stages, the reaction member must be 
rigidly held against rotation in the re- 
verse direction to that of the pump and 
turbine during torque conversion. On 
the other hand, when conditions that 
should establish a 1 to 1 ratio between 
pump and turbine, the _ direction- 
changing (reaction) member must be 
free to revolve with the other mem- 
bers. This requirement is met by 
mounting the reaction member on an 
automatic uni-directional clutch — a 
“free wheel”—which at 1 to 1 ratio con- 
ditions (when the ratio of fluid circu- 
lation is low) allows the fluid to carry 
the reaction member rotating with it. 

As and when the torque loading on 
the turbine increases, the fluid circula- 
tion turbine rotor speed ratio increases 
and the reaction member becomes sub- 
ject to pressure that would drive it in 
contra-rotation; but the free wheel 


(Turn to page 92, please) 








- POSITIONS OPEN - 


DIESEL ENGINEERS 
DESIGNERS and DRAFTSMEN 
FOR DEVELOPMENT WORK 
New High Power Engine @ ON OST-WAR POSSIBILITIES e 


Eastern Location 7 Address Box 27; care of this Magazine 
Statement of availability required. 





























AUTOMATIC 


LITTELL ‘Cexteinc REELS 


LOAD coil stock faster. Improve quality. 
Reel holds and centers coil stock. Supplied 
in plain or motor-driven types for handling 
coils 200 lbs. and up. Also Coil Cradles, 
Roll Feeds, etc. Request bulletins. 


F. J. LITTELL MACHINE CO. 
4155 Ravenswood Ave., CHICAGO 13, Ill. 











WRITE FOR FREE 24 PAGE BOOK 


TELLING HOW TO REDUCE DEGREASING TIME AND COSTS 
WITH BLAKESLEE SOLVENT VAPOR DEGREASERS! 





es. BLAKESLEE « 00. 


New York Toronto, Ontario 





‘Main reece and Plant: Cicero Station, Chicago, lil. 

















FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Productios 
Send your Inquiries direct to 
The Electric Furnace Co. 
Saiem, Ohio 
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Because the Common Scnrewdrtven operates 


CLUTCH HEAD Screws . . . and because the screwdriver is a universal tool... 
there need be no “‘stalling”’ in the performance of your product in the field. 
Even in the absence of an ordinary type screwdriver, a piece of flattened 
steel rod or any flat blade will do, the only requirement being that the 
blade be reasonably accurate in width. Because of the roominess of the 
CLUTCH HEAD recess, the thickness of the blade is a secondary consideration. 

Note, if you please, that CLUTCH HEAD is the only recessed-head screw on 
the market that is specifically designed for screwdriver operation to elimi- 
nate field service ‘‘headaches”’ and, at the same time, to give you all the 


advantages of safer, faster, and lower-cost power driving on the assembly 
line with the CLUTCH HEAD Type “‘A”’ Bit. 








Personal examination will reveal to you many 

additional economy features incorporated in 

this modern screw. Ask us to mail you a package _R . 
assortment of CLUTCH HEAD Screws and sample . ; 
Type “A’’ Bit \with fully illustrated Brochure. | 


Production of CLUTCH HEAD : For tool economy, compare 
Machine Screws in regular hs al the durability of this rugged 
and thread-forming types ‘ Type “A” Bit for longer con- 
is backed by the resources tinuous service... also for 
of this organization and ca repeated “‘No-cost”’ recondi- 
by responsible Licensees. tioning to original efficiency. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 38 CLEVELAND 2 NEW YORK 7 
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up 
NOPA\ 








NOPAK 3- and 
4-Way Hand Op- 
erated Valve. 



















NOPAK Quick- 
Acting, Quarter- 
Turn Shut-Off 
Valve. 











Pipe-line pressure of 90 P.S.1. is stepped- 
to 400 P. 
K Air Cyli 


GALLAND-HENNING MFG. CO., 2774 S. 31st St., Milwaukee 7, Wis. 





comes immediately into operation an; 
holds the reaction member stationary, 

In commenting upon the design’ ge. 
tails of this device, Professor Lea ha; 
pointed out that, in the past, the major 
causes of loss of energy in devices g 
this type have been (1) unsteadineg 
of motion of the liquid medium withiy 
the ducts constituting the hydraulic ciy. 
cuit and (2) shock at the inlet of the 
driven element. The first, although |e, 
important, is fundamental; the second, 
of considerably greater importance, js 
a result of the first. 


Pursuing this point, Professor Leg 
points out that as the liquid has to pags 
from a vaned driving element to a sini. 
lar driven element rotating at, perhaps, 
a greatly differing and constantly vary. 
ing speed, it is important—if losses of 
prohibitive magnitude are to be avoided 
—that the rotational velocity with 
which the liquid emerges from the driv. 
ing element should be so controlled that 
the direction in which it impinges upon 
the receiving ends of the vanes of the 
driven element is constantly maintained 
without appreciable shock. Therein lies 
the fundamental characteristic of the 
Brockhouse unit, for the centrifugal 
pump forming the driving element is so 
designed and constructed that the mo- 
tion of the liquid in its ducts remains 
steady for the velocities that obtain in 
them. Thus both the fundamental and 
consequential causes of loss of energy 
are virtually eliminated. 


It has been held that, to enable such 
a transmitter to perform effectively the 
functions of a clutch, the driven ele- 
ment must have vanes with character: 
istics widely different from those re- 
quired for the performance of the func- 
tions of a variable gear, which would 
indicate the need for mechanically vari- 
able or deformable vanes. In_ the 
Brockhouse device, however, any such 
complication is avoided, the profile of 
the vanes being such that their hy- 
draulic action, in co-operation with that 
of the reaction member, varies with al- 
tering conditions, despite the fact that 
neither their disposition nor their con- 
formation is variable. Reaction vanes 
have been evolved of such a shape that, 


(Turn to page 94, please) 






























S.1. in accumulator tank by 


nders 6” x8” and 3”x8"”, 











If testing operations call for air or fluid pressure 
higher than that of factory supply lines, a sim- 
ple combination of NOPAK Cylinders and 
Valves can usually be assembled to boost the 
pressure to the level required. 


These simple boosters may be used to test cast- 
ings, valves, pipe and tube connections, a varie- 
ty of vessels and containers...and instruments 
such as pressure gages. 


If pressure testing is a problem on your produc- 
tion or assembly lines, one or more of these 
simple pressure boosters may be constructed 
by your maintenance department at low cost, 
to meet requirements in various departments 
of your plant. In fact, such pressure boosting 
units may be mounted on standard types of 
factory trucks for easy portability. 


While we do not build Pressure Boosters as a 
complete unit, we can supply you with the cor- 
rect types and sizes of valves and cylinders 
for your needs. They are described and illus- 
trated in Bulletin 87. Write for it. 


Representatives in Principal Cities , 

















ENGINEER 





Where 
Secure 





Splendid opportunity for Engineer experienced in the 
design and manufacture of gas or steam turbines. Large, 
well established N. Y. Metropolitan Corporation. Please 
state details and salary desired. Statement of availability 
required. 

BOX 29, CARE OF AUTOMOTIVE AND AVIATION INDUSTRIES 


















































TOOLS—DIES—JIGS—FIXTU 
PRODUCTION JOB WORK—STAMPINGS 


Ww equipped to render complete 
cen fam dela te teaieuiee. 


ROCKFORD DIE & TOOL WORKS, INC. 
Ave. Phone Main 3084 
Rockford, IIinols 
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Seals Are 


VICTOR 


GASKETS 
OIL SEALS 
GREASE RETAINERS 
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—MERRILL ’ 
Electronic Balancer 


The Merrill Electronic Balancer balances front and 
rear wheels, kinetically and dynamically, with- 
out removing them from the truck, aircraft or. 
automobile. Faster, more accurate, easier to oper- 
ate. Detects bent axle shafts, bad bearings and [aM 

other worn parts. Today we are in war work. om 

Write for test data, post-war deliveries, prices. [Reet 


MERRILL ENGINEERING LABORATORIES 3.0.2:°5°2.: 


Denver 3, Colo 
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. . * Eiiew to hold 
405 Aircraft Motors 


‘BY ta one tani / 
would — 2. J 
ba ' § Generating from 5 basic motor frames are 405 types of Emerson- | 

- 4 Electric Aircraft Motors with H. P. ratings from 1/200th to 6— 

= 4 Full-load standard speeds from 1750 to 7500 r. p. m.— Weights 
“es q from 13 oz. to 22 lb., 7 oz.—Full-load amperes from 0.9 to 290— 
that Y Reversible or unidirectional rotation—PLUS numerous modifi- 
th al- 4 cations of speeds, mountings, drives, and couplings. | 
, that If you have a development requiring an aircraft motor, a compe- 
" con- tent sales engineer from your nearest Emerson-Electric sales 
rom office is available to discuss your application. 


that, 
MOTORS THE EMERSON Se COMPANY 


Branches: New York e Chicago « Detroit e Los Angeles « Davenport 


ct eal i | ie ork 
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GET YOUR HANDS ON 
THIS AIRCRAFT MOTOR DATA 


Specificational details of these 405 mofors are con< 
tained in the Emerson-Electric Aircraft Motor Engineer- 
ing Data Book... Send for a copyif you do not have one. 


























CE 
DEPENDABLE IN ma 


horsepower on the wing, 

Dole Aircraft Valves and Fittings 

have met the battle test in protecting 
the smooth functioning of gas, oil, 
air, oxygen and other vital supply 
lines—faithful proof of good design 
and engineering —and precision 
manufacture. 


Out of the testing laboratory of war 
will come many improvements 
that will mean dependability in 
peacetime applications to 
aircraft and other industries. 


1901-1941 Carroll Avenue 
Chicago 12, Illinois 


Loa Angeles e Detroit ° 









Aircraft Valves 
and Fittings 


THE DOLE VALVE COMPANY 


Philadelphia. 





when their action is not needed, the 
effect of their angular disposition pe. 
comes neutralized for all practicaj 
purposes, 

Here it may be mentioned that in 
the Turbo Transmitter as made for cars 
and light trucks the driven and reap. 
tion elements are of the single-stage 
type; but this construction is suitable 
only where the power-weight ratio is 
particularly favorable. Where a start. 
ing torque of a high order is required, 
as with a heavy truck or bus, the driven 
and reaction members are of the two- 
stage type as described. Another point 
that may here be mentioned is that 
when the vehicle overruns the engine 
there is no free wheel effect, the engine 
being drive by the transmitter at the 
1 to 1 ratio. The vaned elements are 
plain die castings, the required machin. 
ing being mainly drilling and turning; 
there are no smaller inserts liable to 
work loose. 


The Turbo. Transmitter, obviously, 
must be designed with reference to the 
average loadings and _ performance 
characteristics of the particular engine 
and vehicle involved. With operating 
conditions fairly constant, it is claimed 
to be ideal for buses, for which the 
normal torque conversion range has 
been found in service to be adequate, 
Where this is inadequate a_ supple- 
mentary forward speed can be incor- 
porated in the propeller shaft line, 
thereby multiplying the conversion 
range by the step provided by the aux- 
iliary gearing. This has been done in 
the case of two trucks. One of these, 
carrying a load of 8% long tons, has 
been provided with a 2.15 to 1 auxiliary 
mechanical gear, which enables the 
loaded vehicle to start easily on a 
gradient of 25 per cent. The other 
truck similarly equipped has an aux- 
iliary gear of 1.7 to 1 and with this 
the transmitter has been able to pro- 
duce a drawbar pull of 6000 lb from a 
standing start. 

The progression of acceleration, nat- 
urally, is so smooth as to be deceptive; 
it does not appear to be nearly so rapid 
as it actually is. Tests on Brooklands 
Track of the 27-hp Humber car showed 
that with the transmitter a speed of 50 
mph was reached from a standing start 


(Turn to page 96, please) 








=,STAMPINGS 





qt Heavy. medium and light stamp-\ 





ings in any quantity. A steady flow \ 


of production— when you want it. \ “ 
WORCESTER STAMPED METAL CO. QUALITY 
9 Hunt Street, STAMPINGS 


Worcester, Mass. 








TS EX SOLVENT DEGREASING 
ETR and ALKALI CLEANING 
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oF DETREX CORPORATION 






All Types of Metal Cleaning Equipment 
and Cleaning Chemicals @ Processing Machines 


13001 Hillview Ave. > Detroit 27, Michigan 








Automotive and Aircraft Industries 


AUTOMOTIVE 
and AVIATION 
INDUSTRIES 


Penetrates into Leading Plants 
in the 
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SO WE BAKED A TAPE 
ee-and Solved a Problem 


Cements wouldn't do it. . . neither would standard 
industrial tapes . . . and too many small abrasive 
cartridges were telescoping or breaking apart in 
the aviation engine division of a large automobile 
company. Nearly 2,000,000 of these cartridges 
are used annually to remove burrs and rough edges 
from aluminum engine castings. 


High frictional heat generated by contact of the 
metal at 12,000 to 16,000 r.p.m. caused the trouble 
with the cartridges. Bauer & Black technicians in 
co-operation with the company’s engineers, devel- 
oped a baking operation to solve the problem. They 
did it this way: 


A Bauer & Black heat activating Industrial Tape 
was wrapped three times around the base of each 
cartridge. Then the wrapped cartridge was baked 
in an electric oven for 12 minutes at 200° F. The 
adhesive mass of this special tape amalgamated 
with the under layers of tape, and the outer layers 
of abrasive—result, perfect sealing! 








Remember, Tape Alone Is Not Enough 


It takes more than just good industrial tape to solve 
many problems right, whether they're large or small. 


More than just tape to effect savings, increase effi- B LAC K 
ciency, save tape costs. With a half century of tape- 


making experience, Bauer & Black not only pro- Industrial Tape 


duces fine industrial tape, but, as important, gives PRESSURE SENSITIVE ADHESIVE 
you the advantages of experience, research, 
and Jaboratory testing. 





You'll be wise to have your own individual prob- 
lem competently surveyed before buying any in-  wpyre TODAY WITHOUT OBLIGATION to Dept. 53 and 
dustrial tape. It costs nothing when you call for have our Sales Engineers call and discuss with you your specific 
Bauer & Black technical help... and like so many _ problems, be they large or small. There’s not the slightest obli- 
others, you may save a great deal. gation. Why not do it today? 











A product of 


| (BAUER & BLACK 


Division of The Kendall Company 
2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 
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VERY NEAT.--- 
But Also Highly Efficient 


The men who build Layne Well Wate Sys- 
tems like to turn out a neat job of pump, 
motor and control installation. But it is the 
engineers in the factory who are responsible 
for their extra high over-all efficiency. First, 
they considered all of the well conditions— 
diameter, depth, static water level, capacity, 
drawdown and total head. Then the size and 
stages of the pumps, proper diameter and 
length of column pipe and line shaft and 
thus determined the right horsepower to 
deliver the required amount of water into 
the user's system. 


These same engineers created the pump 
design, specified the kind and size of bear- 
ings and saw that all parts were precision 
built of the finest quality materials. The 
result is a highly efficient, complete water 
system that will pay extra dividends in long 
life, low operation cost and freedom from 
mechanical faults. 


Layne installed wells and Layne vertical 
turbine pumps are fully recognized by the 
most eminent engineers as being the finest 
in quality and the most efficient ever ‘built. 


If you need more, either from additional 
wells, or from reconditioned old wells, write 


for further details. Address LAYNE & 
BOWLER, INC., General Offices Memphis 
8, Tenn. 


LAYNE PUMPS — juju 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Legne-Aghunses Ce.,. 
Stuttgart, Ark. * Layne- —— Co. 

Va. Layne-Central Co. 
Layne-Northern Co. e- 
Louisiana Co., Lake Charles, Louisiana 
yell Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co. Mil- 
waukee, Wis. * Layne-Ohio Co. Columbus. Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
4 , Kansas City, Mo. * ee -Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada 


: psvnE 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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in 10.6 seconds by holding the car on 
the brake while the engine was ac- 
celerated to the speed of highest torque 
and then releasing the brake. With the 
same car and an ordinary gearbox the 
corresponding time was 10.4 seconds. 
No trouble, it is said, is experienced 
from overheating of the fluid in the 
transmitter and no external cooling 
system is needed. In order to accom- 
modate expansion, however, an external 
tank is coupled by a pipe to the rear 
fixed flange of the unit. The transmit- 
ter is completely filled with oil, no en- 
trapped air remaining, so that no aera- 
tion or churning of froth can occur to 
reduce the efficiency. As regards the 
latter, the device is not claimed to be 
100 per cent efficient at any particular 
ratio but that, instead, it provides both 
in performance and fuel economy an 
overall efficiency actually superior, in 
some cases, to that attained with a con- 
ventional clutch and gearbox. This is 
due to the fact that the Turbo Trans- 
{Turn to page 98, please) 
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IF YOUR POST-WAR PRODUCTS RE- 


QUIRE PRECISION UNITS our experience 
machining parts and assembling aircraft 
units may be useful to you. We are now in 
position to undertake a limited amount of 
development work in anticipation of post- 
war production. We invite your inquiries. 
BRUENING-WINANS CORP’N, P. O. Box 
935, Rochester 3, New York. 





OFFICE EQUIPMENT AND STEEL 
SHELVING—FOR SALE 
Desks—Walnut and mahogany finish; flat, 
typewriter and secretarial; office chairs; 
transfer files, steel legal and letter size, lid 


styles, metal letter size, oak letter size; 
combination steel card and letter files; 
comptometer; calculators; steel folding 
chairs with arm attachments; drafting 
tables; sectional bookcases; safes; time 
clocks; check protectors; steel clothes 
lockers; metal storage cabinets; 26-inch 


wide carriage Underwood typewriter; Kar- 
dex cabinets; linotime copying machines; 
10-inch Diebold vault door; teller’s chests 
and safe-deposit boxes; Pitney-Bowes post- 
age meter machine; Burrough’s duplex 
electric adding machine; cigar store fix- 
tures; shop oak standing desk; Coca Cola 
box. Steel shelving, 18 gauge, sizes, 2214” 
x2714”; 16”x2734"; 6x23”; 16”x20”"; 127x254”; 
large quantities of each size, available for 
immediate shipment, sample of shelving 
forwarded on request with prices, etc., write, 
phone or wire. GArfield 1924. J. E. Murphey, 
2040 Walnut, St. Louis, Mo. 





Read AIM... the illustrated monthly maga- 
zine for all those interested in Industrial 
Physical Fitness. Covers all phases sports, 
recreation, promotion, management. Spe- 
cial offer 7 issues $1.00 plus free 34 page 
Personal Physical Fitness Guide. Write 
AIM Magazine, Clinton 2, South Carolina. 





Available: Registered, graduate mechanical 
engineer seeks permanent position with 
medium-sized company. Now charge of de- 
sign and production of electrical machinery. 
Five yea’ supervisory experience with re- 
search and development laboratory on en- 
gines, axles, and other automotive and air- 
craft units. Position with solid future 
primary consideration. Present income 
$6500. Inquire Box 30, Automotive and Avia- 
tion Industries. 
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The best “soft” ham- 
\ mers and mallets are 
R \, rawhide—tough, resil- 
~~ jent, long-lasting C/R 
mechanical rawhide. 

They strike effective blows 
without battering or marring 
. . . Without fatiguing re-coil. 
They hold their true striking 
surfaces. Sizes and weights 
for every need. Hammers are 
malleable iron with replace- 
able C/R Rawhide insert faces. 


Write for Catalog Sheets. 


encasa larhide vt 17.00 


1310 ELSTON AVE., CHICAGO. ILLINOIS 
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THE NEXT TIME you climb into your car, con- 
sider the punishment the steering wheel takes 
... frequently exposed to damp weather and 
changes in temperature. Take a good look at it. 

If it's molded of Lumarith E.C. (ethyl cellu- 
lose base) you can be proud of its appearance. 
Not a sign of warping or shrinking—no splits 
—still true as a die. Surface, perfect . . . feel, 
lovely! 

Particularly on steering wheels and other 
large insert moldings, Lumarith E.C. delivers 
outstanding proof of the value of its slight extra 
cost. Design engineers highly rate the advan- 
tages of this advanced Lumarith plastic. 

High impact strength and dimensional sta- 
bility maintained permanently throughout ex- 
tremes of temperature and humidity . . . lighter 


weight, lower specific gravity . . . ideal for 
molding over metal, elongation capacity more 
than adequate to accommodate different expan- 
sion coefficients between plastic and metal 
cores. Unlimited colorability and permanent 
surface finish. 

Lumarith E.C. is only one of the Lumarith 
family of plastics that brackets the thermo- 
plastic group. Call upon our technical service 
and wide range of experience in shaping your 
plans for the future, where plastics are con- 
cerned. Celanese Plastics Corporation, a divi- 
sion of Celanese Corporation of America, 180 
Madison Avenue, New York 16, N. Y. 


*Reg. U. 8. Pat. Of. 


4 Ceblanesé SLbastiw 
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Production Welding will be automatic—on C-F Positioners 


Wartime advancement in automatic welding makes certain its wide use as a standard production 
method in postwar manufacturing. As now, much of it will be done on C-F Positioners, because: 
(1st) They permit a down hand weld on all sides with but one set-up—rotate 360°, tilt te 
155° beyond horizontal under push button control. (2nd) The exclusive C-F variable-speed drive 
which will give table rotational speeds from O r.p.m. up. (3rd) C-F Positioners come in sizes 
and capacities for every weldment—are universal tools equally efficient for job work or the produc- 
tien fine. 
Write for Bulletin WP-22 


\. CULLEN - FRIESTEDT CO., 1322 S. Kilbourn Avenue, Chicago 23, Ill. - 
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Another Tel-Air Part. Small segment 
showing three operations—blanking, 
cutting the teeth, and forming. Note 
comparative size. 


Even such tiny segment gears as the 
one illustrated here must be unfail- 


: OER ingly accurate in operation if some 
essential war machine is not to falter in its mission of destroying the enemy. 


Tel-air accuracy means absolutely uniform precision, tolerance and concentricity in every 
machining and finishing operation. It is this kind of precision engineering and workman- 


ship which we are putting into intricate bomb fuses and hundreds of vital component 
parts for the war effort, 


Now! We Are Not Interested in our Post-War Products. 
We Are Only Interested in Winning the War. 


the FELEOPTIC Company Highway Ws 


1257 MOUND AVENUE e RACINE, WISCONSIN dseteoptic 


In the Air it’s 
Sol=-air 








mitter suits the engine speed to the load 
at any moment, the most effective 
torque ratio being established auto. 
matically by the normal operation of 
the device. It is admitted that at any 
particular ratio, fuel consumption may 
be somewhat inferior to that of a 
purely mechanical drive. The fuel con- 
sumption may be of the order of 5 per 
cent higher but as compensation there 
is no clutch maintenance, no shock load- 
ings on propeller shaft and driving 
axle and no harsh stressing of the tires, 
while in the mechanism itself, includ- 
ing the planetary gear provided for re- 
versing, there is a minimum of parts 
requiring attention in maintenance, 

A characteristic of the system that 
may be mentioned in conclusion is that 
when it is giving a high torque the en- 
gine speed can never rise above a pre- 
determined maximum — usually about pal 
2000 rpm—making it impossible for a r 
driver to race his engine on the lower e 
“gears,” as can happen with a me- r 
chanical transmission. 


British Tax 


(Continued from page 64) 


tax; it will not, for instance, place a 
premium on the small bore, long stroke 
engine. But it will encourage designers 
to “beat the tax’ by using small high- 
speed engines in small chassis with 
the passenger accommodation restricted 
in order to secure a reasonable stand-§f 
ard of performance. 


Morris Cars in India 


As a result of negotiations between 
the firm of Birla Brothers, of Cal- 
cutta, and the Nuffield Organization in 
England (manufacturers of Morris, 
Wolseley, Riley and M.G. cars and 
Morris Commercial trucks) a company 
has been formed for the manufacture 
of Morris cars in India. The title of 
the new company is Hindustan Motors 
Limited. 

Initially, the company will concen- 
trate on the production of one model 
only, the 10-hp Morris saloon, a four- 
door, four passenger type. In the early 
stages the cars will consist almost ex- 
clusively of parts supplied by them 
Nuffield Organization from Englandy 
and assembled in India by Indian laborf 
under the guidance of Nuffield en-§ 
gineers. But as and when local labor 
becomes more experienced and _ local 
facilities enable -components to be 
manufactured from British patterns, 
the cars will become progressively 
“TIndianised.” 








Every Day There Is a 
Chance to Do Something 
for Our Fighting Men. 
Let's Do It 
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